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1. ITosicHuTEIbHAA 3aNMHCKA

AnantupoBaHHasi padouyasi nporpamMma no gpusuke s 00y4alIMUXCcH ¢
3aJlep:KKOl mcuxu4eckoro pasputrus (majee — 3IIP) Ha ypoBHe OCHOBHOIO
00111ero o0pa3oBaHus MOATOTOBJIEHA HA OCHOBE:

- denepalibHOTO rOCYJaPCTBEHHOTO 00pa30BaTEILHOTO CTaH1apTa OCHOBHOIO
obmrero obpaszoBanwms (I[Ipukaz Munmnpocsemennst Poccun ot 31.05.2021 1. Ne
287, 3apeructpupoBad MuHuctepcTBoM rocturiuu Poccutickoi @enepaiuu
05.07.2021 r., per. Homep 64101) (nanee — ®I'OC OO0);

- AjanTHpoOBaHHONM OCHOBHOW 0O0pa30BaTENbHOW MPOrpaMMbl OCHOBHOIO
obmero o0Opa3oBaHUs OOYYAIOMIMXCS C 3aJCPKKON TMCUXUYECKOTO Pa3BUTHS
(manmee — AOOIT OOO 3I1P);

- Paboueil mnporpamMMbl OCHOBHOTO OOLIEr0 00pa3oBaHUsl 1O MPEAMETY
«Dusuka»; - Konuenumu npenopaBanusi ydeOHoro mnpeamera «Duszuka» B
oOpas3oBaTenpHBIX Opranu3zauusax Poccuiickoit ®enepanuu, peann3yromumx
OCHOBHBIE 00111€00pa30BaTeNIbHbIE IPOTPAMMBI;

- [IpumepHO# MporpaMMbl BOCIIMTaHUS, C YIETOM PACIPEEICHHBIX IO KIaccaM
OpoBepsieMbIX TpeOOBaHMI K pe3ysbTaTaM OCBOCHHS ANaNTHPOBAHHOM
OCHOBHOH 00pa30BaTeIbHOM MPOrpaMMbl OCHOBHOTO 00IIero oOpa3oBaHUs
OOy4YarOIIMXCs € 3aI€PKKON ICUXHUYECKOTO Pa3BUTHS.

O0mas xapakTepucTuKa y4e0Horo npeaMmera « Puzuka»

VYuebnbiit npeamer «Dduzuka» SABISAETCS CUCTEMOOOPA3YIOUIUM IS
€CTECTBEHHOHAYYHbIX MPEIMETOB, MOCKOJbKY (PU3MUYECKUE 3aKOHBI MUPO3AAHUS
SBIISIIOTCS OCHOBOW COZEpXaHHUSI KypCOB XHUMHH, Ouoyioruu, reorpadpuu u
acTpoHOMUHU. DPU3MKA BOOPYX aeT OOydYaroIIUXCsl HAyYHbIM METOAOM I1O3HaHUS,
MO3BOJIIOIIMM NOJy4aTh OOBEKTUBHBIE 3HAHUS 00 OKPYXKAIOIIEM MHUPE.

[IpenmMer MakcUMalbHO HampaBieH Ha (OpMHpOBaHHE HHTEpeca K
IPUPOAHOMY H COLHMAJIBHOMY MHpY, COBEPILICHCTBOBAaHUE ITO3HABATEIBHOMN
nesitenibHOCTH  oOyuvaromuxcsi ¢ 3[IP 3a cuer oBnageHUs MBICIUTEIbLHBIMU
onepauusMH CpaBHEHHS, 000OILEHHsI, pa3BUTUE CIIOCOOHOCTH apryMEHTHUPOBATh
CBOE MHEHHUE, POPMUPOBAHUE BOZMOXKHOCTEH COBMECTHOM JESATEIBHOCTH.

N3yuenune ¢usnkum cnocoOCTByeT pa3Buthio y oOydaromumxcsa c  3IIP
MPOCTPAHCTBEHHOT'O BOOOpaxeHusi, (YyHKUMOHAIBHOW TPAMOTHOCTH, YMEHUS
BOCIIPUHUMATh U KPUTUYECKU aHAIM3UPOBATH MH(OpPMAIUIO, MPEICTABICHHYIO B
paznuyHbIX (popmax. 3HAYUMOCTh TpeAMeTa i pa3BUTUS  KU3HEHHOU
KOMIIETEHIIUH OOYYAIONIMXCSl 3aKIIOYAeTCs B YCBOEGHUU OCHOBBI (PU3MYECKUX
3HaHUW, HEOOXOAMMBIX [UJIsl TOBCEIHEBHOW »W3HU; HABBIKOB 370POBOTO U
Oe3omacHOro JiJIsi 4eJoBeKa M OKpy’Karolled ero cpeabl oOpa3a >KHU3HH,
(GOpMUPOBAHUN HKOJIOTHUYECKOM KYJIbTYPHI.

[IporpamMma oTpaxkaeT coxaepkaHue oOyuyeHus mnpeamery «Dusmka» c
y4eTOM O0COOBIX 00pa3oBaTeNbHBIX MOTpeOHOCTel oOyvaromuxcs ¢ 3IIP.



OBnaneHue JaHHBIM y4YE€OHBIM TPEIMETOM MPEJCTaBISIET OMPEACIICHHYIO
TpyaHOCTh st oOywaromuxcs ¢ 3[IP. 3to cBsizaHo ¢ 0coOEHHOCTAMU
MBICJIUTENILHOMN €SI TeIbHOCTH, IEPUOANIECKUMHU KOJICOAHUSIMU BHUMAHMSI, MAJIbIM
00BEMOM TMaMSTH, HEIOCTATOYHOCTBHIO OOIIEro 3amaca 3HAaHWM, MOHMKEHHBIM
MTO3HABATEJIbHBIM UHTEPECOM U HU3KUM YPOBHEM PEUYEBOTO PA3BUTHA.

JIist mpeofoseHust TPYAHOCTEN B M3YyYEHUH yuyeOHOro npenmera « Pu3nka
HeoOxoaMMa ajanrtanus o0beMa U XapakTepa y4eOHOro Marepuana K
MO3HABATEIbHBIM BO3MOXKHOCTSIM JIaHHOM KaTeropuu OOYYaIOIIUXCS, Y4YeT HX
OCOOCHHOCTEHW pAa3BUTHS: HCIOJB30BaHUE AITOPUTMOB, BHYTPHUIIPEAMETHBIX H
MEXIIPEIMETHBIX CBS3€H, IOCTENEHHOE YCI0KHEHHE U3y4YaeMOro MaTepuania.

JlanHast mporpamMma KOHKPETHU3HPYET COJEpKaHUE NPEIMETHBIX TEM B
COOTBETCTBUHM C TpeOOBaHUSIMU 00Opa30BaTEIbHOIO CTAHIAPTa, PEKOMEHAYEMYIO
MOCJIEIOBATEIBHOCTh M3YyYEHHUS pa3iesioB (PU3UKUA C YYETOM MEKIPEAMETHBIX U
BHYTPUIIPEIMETHBIX CBSI3€W, JIOTMKM Y4YeOHOro Mpolecca, BO3PacTHBIX U
IICUXOJIOTMYECKUX O0coOeHHocTel oOydarommxcsi ¢ 3[IP Ha ypoBHE OCHOBHOTO
o0miero oOpa3zoBaHusl, ONPEAEsieT MUHUMAIbHBIA HA0Op OMBITOB, JEMOHCTPALIUH,
OPOBOAMMBIX YYMTEIEM B KJacce, JIabopaTOpHBIX paboOT, BBIIOJHAEMBIX
00yJaroImMUMHUCH.

Meronnueckold 0OCHOBOM M3yueHns Kypca «DPr3uka» Ha YpOBHE OCHOBHOIO
obmero  oOpa3oBaHUsl  SIBISIETCS  CHCTEMHO-JAEATEIBbHOCTHBIM  IMOJAXO[,
00€eCIeynBaOIINA TOCTH)KEHUE JIMYHOCTHBIX, METAMPEIMETHBIX U MPEIMETHBIX
0o0pa30BaTeNbHBIX  PE3yJIbTaTOB  MOCPEICTBOM  OpPraHU3AlMH  AKTHUBHOM
MO3HABATEJIbHON J€ATEIbHOCTH OOYYAIOIIMXCS, YTO OYEHb BAXKHO MPU OO0YYEHUU
nereit ¢ 3P, 11 KOTOPBIX XapakTEpHO CHUKEHHUE MO3HABATEIILHON aKTUBHOCTH.

esn 1 3axa4u u3y4enust yueOHoro npeamera « Pusuka»

Obwue yenu n3ydeHus ydeOHoro mpenmera «®Dusnkay MpenCTaBICHbI B
paboueii mporpaMmmMe OCHOBHOT'O 00IIET0 00pa30BaHMUsI.

OCHOBHOMH 11eJIbI0 O0YUYEHUS A€TeN C 3aJepHKKOI CUXUYECKOTO Pa3BUTHS Ha
JAHHOM TMPEAMETE SBJIIETCS: IOBBIIIEHUE COLMAIBHON ajanTaluu JIeTed 4depes
npUMEHeHHe GU3NYECKUX 3HAaHUM Ha PAKTHKE.

Jist oOyuaroruxcest ¢ 311P, Tak ke, Kak U JjIs HOPMAaTUBHO Pa3BUBAIOIIUXCS
CBEPCTHHUKOB,  OCBauMBalOLIMX OCHOBHYIO  00pa3oBaTENIbHYI0  IPOrpaMmy,
JOMUHUPYIOLLEE 3HAUCHUE MPUOOPETAIOT TaKUe yeau, Kak:

" OCBOGHME 3HAaHMA O METOJaX HAYyYHOTO TIO3HAHUS MPUPOABI U
dbopMupoBaHUE Ha ITOM OCHOBE NPENCTaBICHUNA O (U3HUECKONW KapTUHE
MUDa;

" OBJIQJICHUE YMEHUSMH TMPOBOAUTH HAOMIONEHUS NPUPOJIHBIX SIBICHUH,
OMKCHIBATh U 0000IIATh pe3yJbTaTbl HAOMIOACHUM, UCIIONb30BATh MPOCTHIE
U3MEpUTENbHbIE  NpPUOOpHl ANl M3y4YeHHs  (U3MUECKUX  SIBICHUU;
NPECTaBIATh pPe3ylbTaTbl HAOMIONEHUM WM M3MEpPEHUl ¢ MOMOIIbBIO
TabMuL, TpaQUKOB U BBIIBIATH HA JTOH OCHOBE HMIHMPUYECKUE
3aBUCHUMOCTH; TPHUMEHATHb [OJyYEHHBIE 3HAHUA JUIsI  OOBSCHEHUS
pPa3HOOOpPa3HBIX MPUPOIHBIX SBJICHUNA U MPOIECCOB, MPUHIUIIOB JEUCTBUS
BaXHEHIINX TEXHUUECKUX YCTPOUCTB, Ui pelieHus: GU3nYeCcKux 3aad;



" pa3BUTUE MO3HABATEJIbHBIX MHTEPECOB, MHTEIUIEKTYAJIbHBIX U TBOPUYECKUX
CIIOCOOHOCTEN, CaMOCTOSITEIbBHOCTA B MPUOOPETEHWH HOBBIX 3HAHUH, MpuU
pemieHMM  (QU3MYECKUX 3a7ad U BBIINOJHEHUU HDKCIEPUMEHTAIbHBIX
UCCJIeIOBAaHUM C UCTIOJIB30BaHUEM UH(POPMAIITMOHHBIX TEXHOJIOTHIA;

" BOCHUTAHUE YOEKJIEHHOCTU B BO3MOXXHOCTH IO3HAHMS 3aKOHOB MPUPOJIBI, B
HEOOXOIMMOCTH  Pa3yMHOTO  HCHOJb30BaHUS JOCTIJKEHUA HAyKu U
TEXHOJOTUH JUIsl JajibHEWINEro pa3BUTHsSl UEOBEYECKOro O0OIlecTBa,
YBOXCHUS K TBOPIAM HAyKH W TEXHUKH; OTHOIICHHS K (U3UKE Kak K
AIIEMEHTY OOLIEYETIOBEUYECKOM KYIbTYPBI;

" JCIOJIb30BAaHWE TMOJYYEHHBIX 3HAHUM W  YMEHHMH JJI1  pEIICHUS
MPaKTUYECKUX 3a7ad IMOBCEIHEBHOW JKHU3HU, OOecreueHus Oe30MacHOCTH
CBOEM  JKM3HM, PAalMOHAJIBHOTO  MPHUPOAONOJIB30BAHUA W OXPaHbI
OKpY>KarolleH Cpebl.

JlocTkeHre 3Tux 1eiei 00ecrneuynBaeTcs pelieHueM CIeIyIONuX 3a0ay.

= 3HakOMCTBO oOyuvaromnuxcsa ¢ 3[IP ¢ metomamu uccnenoBaHus OObEKTOB U
SBJICHUN TTPUPOJIBI;

" IpUOOPETEHHE 3HAHUM O MEXaHWYECKHUX, TEIUIOBBIX, DJIEKTPOMATHUTHBIX U
KBAHTOBBIX SBIICHUSAX, (PU3MUECKUX BEIMYMHAX, XAPAKTEPU3YIOIIUX OTU
SBIICHUS;

* ¢dopMupOBaHUE YMEHHUH HAONIIOIATh NPUPOJHBIC SIBICHUS M BBHIOIHATH
OTBITHI, J1a0OpaTOpHbIE PaOOTHI M HKCIEPUMEHTAIbHBIE HCCIEAOBAHUS C
WCIIOJIB30BAHUEM HU3MEPUTEIBHBIX MNPUOOPOB, IIMPOKO MPUMEHSIEMBIX B
MPAKTUYECKOMN KU3HU;

" OBJQJICHUE TAKUMH MOHATUSIMHU, KaK MPUPOJHOE SIBICHUE, IMIUPUUYECCKHU
YCTAHOBJICHHBIA (akT, mnpobiieMa, TUIOTE3a, TEOPETUUYECKUM BBIBO,
pe3ybTaT HIKCIEPUMEHTATILHON POBEPKH;

" [JOHMMaHHE OTIMYMA HAYYHBIX JAHHBIX OT HEMPOBEPEHHOW HHGOpPMAIIUU,
[IEHHOCTU HAyKH IS YAOBJIETBOPEHHUS OBITOBBIX, MPOU3BOACTBEHHBIX U
KyJIBTYPHBIX TOTPEOHOCTEH UeIoBeKa.

Ocob0enHocTH 0TOOpa M aganTANUM y4eOHOT0 MaTepuaJja no gpusuke

OcHoBoit  oOyuenuss  oOywaromuxcst ¢ 3[IP  wHa  mpeamerax
€CTECTBEHHOHAYYHOTO IIMKJIA SABJISIETCS Pa3BUTHE Y HUX OCHOBHBIX MBICIUTEIBHBIX
omeparuii (aHajau3, CHUHTE3, CpaBHEHHE, O0OOIIEHHE) Ha OCHOBE BBIMOJHECHUS
pa3BUBAIOIINX YIPaXHEHUH, (OpMUpPOBaHWE NPUEMOB YMCTBEHHON pabOTHI:
aHaM3 WCXOJIHBIX JIAHHBIX, IUTAHMPOBAaHWE Marepuajga, OCYIICCTBICHHUEC
MOATAITHOTO W MUTOTOBOTO CAMOKOHTPOJISI, @ TAKXKE OCYIICCTBIISACTCS JIMKBUIAIUS
npoOeIoB B 3HAHMSX, 3aKPEIUICHHE W3YYEHHOTO MaTepuayiia, OTpabOTKa
ITOPUTMOB, TIOBTOPEHUE MPOUICHHOTO. bosblioe 3HaUYeHNWE MPUIACTCS YMEHUIO
paccka3aTh O BBINIOJIHEHHONW paboTe ¢ TPaBWIBHBIM  YNOTpeOJIeHnEeM
COOTBETCTBYIOIICH TEPMUHOJIOTHU U COOJIIOJICHUEM JIOTHUYECKUX CBSI3EH B
uznaraemMmom Mmarepuaie. /s oOyuatomuxcst 3[1P Ha ypoBHE OCHOBHOTO OOIIETO
o0pa30oBaHUs TMO-TIPEKHEMY SIBIISTFOTCSI XapaKTEPHBIMU: HEJOCTATOYHBIA YPOBEHb
Pa3BUTHS OTIEIBHBIX TICUXUYECKUX MPOIECCOB (BOCTIPUATHS, BHUMAHUS, TTAMSTH,
MBIIUICHUS), CHIDKCHHBIA YpPOBEHb WHTEJUICKTYalIbHOTO Pa3BUTHSI, HU3KUN



YPOBEHb BBITIOJHEHUS YYEOHBIX 3aJaHWi, HU3Kas YCHEIIHOCTh OOy4YeHUS.
[TosTomy npu W3y4YCHUU bu3uKH TpedyeTcs 1IeJICHAIIPABJICHHOE
WHTEIJIEKTyallbHOe  pa3BuTHe oOydaronuxcs ¢ 3I[IP, orTBewaromee wux
OCOOCHHOCTSIM U BO3MOXKHOCTAM. Yd4eT ocoOeHHocTel oOydaromuxcsa ¢ 3I1P
TpeOyeT, 4TOObl NMPH H3YYEHWH HOBOTO Marepuaja 0053aTeIbHO IPOUCXOIUIIO0
MHOTOKPaTHOE €r0 MOBTOPEHME; PACIIMPEHHOE PACCMOTPEHHE TEM U BOIIPOCOB,
PacKpBIBAIOIIUX CBSI3b (UMBUKH C OKU3HBIO, aKTyaJdu3amus IEePBHUYHOTO
YKU3HEHHOT'O OIbITa 00YyYarOImMnXCsl.

YcBoeHHE TpOrpaMMHOTO MaTepuaia MO (U3MKE BBI3BIBACT OOJNbIINE
3atpyaHeHust y oOyuaromuxcsi ¢ 3I1P, mostoMy Teopusi u3ydaercsi 6€3 BbHIBOJIOB
CIIOXKHBIX (hopmys. 3amaduu, TPEOYIOIIHE MPUMEHECHHS CIIOKHBIX MaTEMaTHICCKUX
BBIYMCIICHUA W (OpMyJ, B OCOOCHHOCTH TakKuX TeM, Kak «MexaHndeckoe
JIBUKEHHUE», «ApXHMENoBa CHiiay, «MexXxaHudyecKas SHEpPrus», «JICKTPUUECKHE
ABJICHUS», «DJIEKTPOMATrHUTHBIE SIBJICHUS», PEIIAIOTCA B KJIACCE€ C MOMOIIBIO
YUUTEIA.

Oco6o¢ BHUMaHUE IPU U3YyUYCHHH Kypca (U3UKH YACISICTCS MOCTAaHOBKE U
OpraHu3allid SKCIEPUMEHTa, a TakKe IMPOBEACHUIO (MMPEUMYIIECTBEHHO Ha
KaXJIOM ypOKE) KPaTKOBPEMEHHBIX JIEMOHCTpAIUii (BO3MOXKHO C MCITOIb30BaHUEM
AIIEKTPOHHOM JeMOHCTpanuu). HekoTopbie TeMbl 0053aTEIBHO JODKHBI BKIFOYATh
OTIOpHBIE J1TA0OpaTOpHBIE PabOTHI, KOTOPHIE PA3BUBAIOT YMEHHE II0JIb30BaThCS
npocTelmmMu nOpubopaMu, aHAJIM3UPOBATH IOJTYUYEHHbIC JaHHBbIE. B CBs3u ¢
OCOOCHHOCTSIMU  TOBEJACHUA W  JeiITeNbHOCTH  oOydaromuxcs ¢ 3IIP
(pacTOpPMOXKEHHOCTb, ~ HEOPraHW30BAaHHOCTH)  MPEAYCMOTPEH  CTPOXKAUIIUI
KOHTPOJIb 3a COOJIFOZCHHWEM IMpaBW TEXHUKU OE€30MaCHOCTU TPHU MPOBEACHUU
71a00pATOPHBIX U MPAKTUYECKUX PabOT.

bonpmioe BHHMMaHWe Tipu u3ydyeHHH (usuku noapoctkamu ¢ [P
oOpamiaercss Ha OBJAJEHHEC HWMH TMPAKTUICCKUMH YMEHUSIMH W HaBBIKAMHU.
[IpenycmaTpuBaeTCcsi yMEHBIIIEHHE 00beMa TEOPETUUCCKUX CBEACHUM, BKIIFOUCHUE
OTACIBbHBIX TEM WM IeJbIX pa3fejoB B Marepuaibl g 0030pHOTO,
03HAKOMHUTEJIBLHOTO WM (paKyIbTaTUBHOTO M3ydeHus. [Ipemiaraercst yMeHbIICHUE
oO0beMa MaTEMaTHYECKUX BBIUMCICHHM 3a CYET YBEIWYCHHS KadyeCTBEHHOTO
OTMCAHMUS SABJICHUN U MPOLECCOB.

JlocTaTouyHOE€ KOJMYECTBO BPEMEHHM OTBOJMTCS Ha PACCMOTPEHHUE TEM U
BOIIPOCOB, PACKPBIBAIOIIMX CBSI3b (DU3UKU C JKU3HBIO, C TEMHU SIBICHUSIMU,
HaOJII0JICHUSIMU, KOTOPBIE XOPOIIIO U3BECTHBI YUCHUKAM U3 UX )KU3HEHHOTO OMbITA.

MakcuManbHO  HUCHOJIB3YIOTCA ~ MEXKIPEIMETHBIE CBSI3M C  TaKUMU
JTUCLIMIUIMHAMU, Kak reorpadus, Xumus, Ouosiorus, T.K. oOydaromuecs ¢ 3I1P
OCOOCHHO HYKJAIOTCSI B MPEMOJAHECEHUH OJHOTO M TOTO K€ y4eOHOro Marepuaia
B PA3JIMYHBIX aCMEKTaX, B €r0 BapbUPOBAHWU, B HEOJHOKPATHOM IOBTOPEHUU U
3aKpEIUICHUHA IIOJYYEHHBIX 3HAaHMM W npakThueckux yMeHud. [lo3Bomss
paccMaTpuBaTh OAWH M TOT K€ Y4YEOHBIM MaTepualn C PasHbIX TOUYEK 3pPEHUS,
MEXIPEIMETHBIE CBSI3M CIOCOOCTBYIOT €ro JIy4IlIeMy OCMBICICHHIO, OoJiee
MIPOYHOMY 3aKPEIUICHUIO TTOJTYUYECHHbIX 3HAHUN U MPAKTHYECKUX YMEHUM.



Buabl gesarenbHocTu odyuarwmuxcs ¢ 3IIP, o0ycioBieHHble 0CcO0BIMH
00pa3oBaTeJbHBIMH MOTPEOHOCTAMH H oO0ecHe4YuBAKIINE OCMbICJIEHHOE
OCBOEHHE coJiep:KaHuN 00pa3oBaHus Mo npeamery «Duznka»

TemaTuyeckass W TEPMHHOJOTHYECKAss JIEKCHMKAa IO Kypcy (u3uku
cootBeTcTByeT AOOII OOO0.

Coneprxkanue BUAOB jesTenbHOCTH o0yyatomuxcs ¢ 3[1P Ha ypokax ¢usuku
ompejeNnsieTcss MX O0coObIMH 00pa3oBaTeNbHbBIMU MOTpeOHOCTAMHU. [loMuMO
mupoko ucnonb3dyeMbix B AOOIT OOO o6mmx st BceX 00ydaromuxcs BHIIOB
JESITEIIbHOCTH CIEAYEeT YCUIUTh BUABI JCSITEIbHOCTH, CIICHU(UIHBIC 1 JaHHOU
KATerOpUH JIETe, OOECNEYMBAIOIINE OCMBICIEHHOE OCBOCHHE COJEp KaHUS
o0pa30BaHUs MO MPEAMETY: YCHUICHHE MPEIMETHO-TIPAKTUYECKON A TEIbHOCTH C
aKTUBHM3alMEl CEHCOPHBIX CUCTEM; OCBOEHUE MaTepHalia C ONOPOM Ha alrOpHUTM;
«TOIIArOBOCTh» B HM3YyYEHHUHM MaTepuasa; WCIOIb30BaHUE JONOJHUTEIbHOU
BU3YaJIbHOM OMOpPBbI (CXeMbl, IIa0JOHbI, ONOPHBIE TAOJMUIBI); PEUEBOMl OTYET O
IIpOLIECCE M PEe3yJbTaTe JACSITEIBHOCTH; BBIINOJHEHUE CIEHUAIbHBIX 3aJaHuM,
00eCreunBaAIOIINX KOPPEKLIMIO PETYIISINN Y4eOHO-TIO3HABATEIbHOM 1€ATEIbHOCTH
Y KOHTPOJIb COOCTBEHHOTO PE3yJIbTaTa.

Jia oOyuatomuxcst ¢ 3[IP cymiecTBeHHBIM SIBISIFOTCSI MIPUEMBI pabOTHI C
JEKCUYECKUM MaTepuajoM mo mnpeamery. IlpoBoautcs cneuumanbHass pabota 1mo
BBEJICHUIO B aKTHUBHBIH CJIOBaph 00YYarOMIMXCSl COOTBETCTBYIOIIEN TEPMUHOJIOTHUH.
N3yyaembple TEpMHHBI BBOJSTCS Ha IIOJHMCEHCOPHOM OCHOBE, 00s3aTeiabHa
BU3YyalibHAsA TMOJJIEPHKKA, aJTOPUTMbI PaOdOTHI C ONPEACIIEHUEM, OTIOPHBIE CXEMBI
JUTSL aKTyaJIu3alii TEPMHUHOJIOTUU.

B cBs3u ¢ 0coObIMH 00pa30BaTeNIbHBIMU MOTPEOHOCTSAMHU OOYYAIOLIUXCS C
3I1P, npu muiaHMpOBaHUK PAOOTHI YYEHHUKA HA YpPOKE CIEAYyeT MPUIEPKUBATHCS
CJIEIYIOLIIUX MOMEHTOB:

1. Ilpu ompoce HEOOXOAMMO: [aBaTh aJITOPUTM OTBETa; pa3peliaTh
II0JIB30BAThCS IIJIAHOM, COCTAaBJIEHHBIM IIPM IOATOTOBKE JOMAILIHEro 3aJaHus;
naBaTh OoOJbllIe BPEMEHM TOTOBUTHCS K OTBETY Yy JOCKH; pa3peliarbh Jenarhb
peBapUTENbHbIE 3alIUCH, TI0JIb30BATHCS HATJISAHBIMU OCOOUSIMHU.

2. Ilo BO3MOXHOCTH 3a7jaBaTh OOYYarOIIMMCSI HAaBOSIINE U YTOUHSIOLINE
BOIIPOCHI, KOTOPBIE IIOMOTYT UM TOCJIEN0BATEIBHO U3JI0KUTh MaTeprall.

3. CucreMaTnyecky NpOBEPATh YCBOEHUE MaTepuasia o TeMaM ypPOKOB, JUIs
CBOEBPEMEHHOTO OOHApYKEHUs TPOOETIOB B MPOIIEAIIEM MaTepuale.

4. B mporecce wu3ydeHUsT HOBOTO MaTepuana BHMMAHHE YYEHHKOB
oOpamaercsi Ha HauOoOJee CIIOXKHBIE pa3deibl u3ydaeMod TeMbl. Heobxomammo
yaiie oOpamaTbCsi K HUM C BOIPOCAMH, BBISICHSIOIIMMH [OHUMaHUE Y4eOHOTrO
MaTepuaia, CTUMYJIUPOBATh BOIMPOCHl MPHU 3aTPYIHEHUSIX B YCBOCHHUHU HOBOTO
Marepuana.

Mecto yueOHOro npeamera « ®usnka» B y4eOHOM IIaHe
B cootBerctBun ¢ denepanbHbIM TOCYIapCTBEHHBIM O0pa30BaTEIHHBIM

CTaHJapTOM OCHOBHOTO o0OIIero oOpa3oBaHus ydeOHbIM mpenMer «Duszmkay
BXOJUT B TpenMeTrHyio obnacte «EcrecTBeHHBIE HAyKuW» W SBISETCA



oOsBaTenpHbIM 11 u3ydeHus. Copepkanue ydeOHoro mnpeamera «Duszmkay,
npejacTaBieHHoe B pabouelt nporpamme, cootBercTByeT OI'OC OO0, ocHOBHOM
o0pa3oBaTeabHOI MporpaMMe OCHOBHOTO O0IIEro 00pa3oBaHUsl, alallTUPOBAHHOM
OCHOBHOM 00pa3oBaTelbHON MpOrpaMMe OCHOBHOTO oO1Iero oOpa3oBaHUs
OOy4YaroIINXCS € 3aIePAKKON TICUXUUECKOTO Pa3BUTHSI.

COHEPXXAHUE YYEBHOI'O [IPEIMETA «®U3UKA»

7 KUIIACC

Paznen 1. @u3uka v €€ poJib B IO3HAHUHU OKPYIKAKOIIEr0 MUPa

®usuka — Hayka O mnpupope. fBieHus npupoasl. PU3NYECKUE SBICHUS:
MEXaHUYECKHUE, TEIJIOBBIE, JIIEKTPUUECKHUE, MAaTHUTHBIE, CBETOBBIE, 3BYKOBBIE.

dusnueckue BEJINYMHBI. N3mepenue buznuecKux BEJINYHH.
MexayHapoiHasi CUCTEMA €IUHMUII.

Kak ¢usuka u apyrue ecteCTBEHHbIE HAYKU U3Y4alOT MIPUPOTY.

[IpeameT u MeTOBI PUBUKH.

Jemoncmpayuu'

1.  MexaHuyeckue, TEIIOBBIE, AIEKTPUUECKHE, MATHUTHBIE, CBETOBLIE
SBJICHUSL.

2.  ®usuyeckue NpUOOPHI U MPOIIEAYPa NPSMBIX H3MEPEHHI aHATIOTOBBIM

U U (GPOBBIM MPUOOPOM.

3. Onpenenenne MOrpenHOCTH IKCIIEPUMEHTA.

@Dponmanvuvie  1adopamopHvie  padoOmMbl uiu  INEeKMpOHHAA
oemoncmpauusi.

1.Onpenenenue IeHBI JCICHUS H3MEPUTENBHOTO Mpudopa (MCHOIB3Ys
TEXHOJIOTUYECKYIO KapTy IKCIIEPUMEHTA).

2. IsmepeHnue pasMepoB MaJIbIX TEJl.

Pa3znen 2. IlepBoHayaibHbIe CBEI€HUS 0 CTPOEHNH BelleCTBA

CrpoeHue BemecTBa: aTOMbl U MOJIEKYJIBL, UX pazmepul. [|BUKEHUE 4acTHIL
BemiecTBa. CBsI3b CKOPOCTH JBHMXKEHHUSI YACTHI[ C TeMIepaTypoil. bpoyHoBCkoe
nBuwxkenue, auddysus. Bsaumooleicmeue uacmuy eewjecmea. APUMANCEHUE U
OmmankKusaHue.

ArperaTHble COCTOSIHUSI BEIIECTBA: CHIPOEHUE 2a308, MHCUOKOcmel U
MBEPObIX (Kpucmaniuyeckux) mein. Bzaumocesnzo medxncoy ceolicmeamu eujecmas 8
DA3HbIX  A2Pe2amHblX COCMOSAHUAX U UX AMOMHO-MOAEKVIIAPHLIM CIMPOEHUEM.
Ocobennocmu azpe2amuulx COCMOAHUU 800bl.

Jemoncmpayuu?®

! Bce Jlemonctpauuu u JlaGopaTopHble paboThl, IPEICTaBIEHHbIE B COAEPKAHNH, HOMyCKaeTcs (MOYKHO)
MPOBONTD, UCTIONL3YSI HHPOPMAITMOHHEIE U MJIEKTPOHHBIE TEXHOJIOTUH (ITU(POBBIE 00pa30BaATENbHEBIE PECYPCHI).
2 351ech U Jlajiee NPUBOIUTCS PACLIMPEHHBIN NepeueHb Ja00paTOPHBIX PAGOT U OMBITOB, U3 KOTOPOIO YYUTEIb
JIeNaeT BEIOOP TI0 CBOEMY YCMOTPEHHUIO.



1. HabGnronenue OpoOyHOBCKOTO JIBH>KEHHS.
2. HaGmonenne nuddysun.
Dponmanvhsle 1adopamopHvle padomsl u OnviMbl

1. Onenka pauamMeTpa aToMa METOJOM pAI0B (C  HCHOJIb30BAHHEM
dbortorpaduii).
2. OnbIThl IO HAOJIOJIEHUIO TETJIOBOTO PACIIMPEHUS T'a30B.

3.00bITBI IO OOHAPYKEHUIO JIEUCTBHS CHJI MOJIEKYJSPHOTO MPUTSHKEHUS
(3/1eKmMpOHHAA 0eMOHCMPAUUsL).

Pa3nen 3. /IBu:keHMe U B3aUMOJAEHCTBHE TeJl

Mexannueckoe JBH)KEHUE. PaBHOMEpHOE W HEPAaBHOMEPHOE JIBUKEHUE.
Cxopoctb. Cpednsisi ckopocmv npu HepasHoMepHoMm Ogudicenuu. Pacd€t myTu u
BPEMEHU JIBUKCHUSL.

SBnenue wuHepuuu. Bzaumooleiicmeue men KAK NPUYUHA UBMEHEHUs.
ckopocmu ogudxcenusi men. Macca rkax mepa unepmuocmu mena. IImoTHOCTB
BemectBa. Cgia3b NIOMHOCMU C  KOJUYECMBOM MOJIEKYl 8 eOuHuye o00véma
geujecmaa.

Cuta Kak XapakTepucTUKa B3auMoAeucTBus Ten. Cuia ynpy2ocmu W 3aKOH
I'yka. Uzmepenue cunvi ¢ nomowwto ouHamomempa. SIBIEHHE TATOTCHUS U CHIIA
Tsokectu. Cuna msocecmu na opyeux niaanemax (MC). Bec tena. HeBecomocTb.
CrioxxeHue cuil, HalpaBJICHHBIX IO OAHOM npsamon. PaBHonelicTByromas cui. Cuna
mpenus. Tpenue cronvoicenuss u mpeHue nokosi. Ipeunue 6 npupooe u mexHuxe
(MC).

Jemoncmpayuu’®
HaOmronenre MexaHu4ecKoro IBUKEHHUS Tea.

N3mepenne cKkopoCTH MPSIMOJIMHEHHOTO JBUKEHHUS.
HabGmronenue siBjeHUST HHEPIIHUH.

Hab6nronenune n3MeHeHust CKOPOCTH MPY B3aUMOJICHUCTBUH TEll.
CpaBHeHHE Macc MO B3aUMOJIEVCTBUIO TEII.

CnoxeHue CUJl, HallpaBJICHHBIX MO OJTHOM MPSMOM.

7. JleMOHCcTpauus CUibl YOIPYTrOCTH Ha Pa3JIMYHbIX MaTepuaiax.
DpoumanvHsvie 1aH60pamopHbvle padomvl U ONbIMBbL.

N3mepeHne Macchl Tella Ha PhIYaKHBIX BECAX.

N3mepenne o0bEMa Tena.

Onpenenenue MWIOTHOCTH TBEPJIOTO TeNa.

['panyupoBaHue NpyXKUHBI 1 U3MEPEHUE CUIT TUHAMOMETPOM.
OMBbITHI, JEMOHCTPHUPYIOIITHE 3aBUCHUMOCTh PaCTSDKEHUS
(medopmarun) Ipy>KUHBI OT TPUITOKEHHOU CHIIBI.

6. OMNBITHI, TEMOHCTPUPYIOLINE 3aBUCUMOCTh CHJIBI TPEHUSI CKOJIbKECHUS
OT Beca TeJjla U XapaKTepa CONMPUKACAIOIIUXCS TOBEPXHOCTEM.

okowdE

agbrwnE

Pa3znen 4. JlaBjieHne TBEPABIX TeJl, KMIAKOCTEN M ra30B

Hanenue. Cnocobwl ymenvulenus u ygenuuenus oaeienus. /lagnenue 2asa.
3asucumocms Oasnenus eazsa om ob6véma, memnepamypsl. Ilepedaua oasnenus
meépovimu menamu, s’cuokocmamu u eazamu. 3axon Ilackans. Ilneemamuueckue



MauwiuHbl. 3aBUCHUMOCTh JaBJICHUS JKUIKOCTH OT TiyouHsl. Coobwarowuecs
cocyoul. I uopasnuueckue mexanusmol.

AtMocdepa 3emnn u armochepHoe nasieHue. llpuuuHvl cyuyecmeosanus
6030yuwinol obonouku 3emau. Oneim Toppuuennu. Hzmepenue ammocgheprozo
oasnenus. 3a8UCUMOCHb amMOCcpepHo20 0asieHusi Om BblCOmbl HAO YPOBHEM
mops. Tlpubopwt 0ns uzmepenus ammocgeprnoco 0asieHus.

Heiicmeue ocuokocmu U easa HA  NOSPYIHCEHHOE 8 HUX  MmeJo.
BreirankuBaromas  (apxumenoBa) cuna. 3axon Apxumeoa. Ilnasanue men.
Bo3zoyxonnasanue.

Hemoncmpayuu
3aBUCHMOCTH JTABJICHHSI Ta3a OT TEMIIEPATYPHI.

[lepenada qaBiaeHUS )KUIAKOCTHIO U Ta30M.

Coobmiaroiuecst COCybl.

['mapaBauyueckuut mpecc.

[IposiBnenue nelcTBrsl aTMOCPEPHOTO JABICHUS.

3aBUCHUMOCTH BBITAJIKUBAIONIEH CUIIBI OT 00bEMA TOTPYKEHHON YacTU
TeJa U TNIOTHOCTH KUIKOCTH.

7. PaBeHCTBO BBITAKUBAIOUIEH CHIIBI BECY BHITECHEHHOU KUIKOCTH.

8. VYcnoBue T1uIaBaHUS TeN: IUIABaHME WM TOTPY)KEHHE Tel B
3aBUCUMOCTH OT COOTHOIICHHMSI TUIOTHOCTEH TeJa U JKUJIKOCTH.

@Dponmanvusle 1a00pamopHvle padomul u ONbIN b

ok wdE

1. OnpeneneHue BBITAJKUBAIOIIEW CHIIBI, JIEMCTBYIOIIEH Ha TEJO,
IIOrPYKEHHOE B JKUIKOCTD.
2. OMnbITEI, JEMOHCTPUPYIOUINE 3aBUCUMOCTh BBITAJIKUBAIOIICH CHIIBI,

JIEUCTBYIOIIEH Ha TEJIO B KUJIKOCTH, OT 00bEMa MOTPYKEHHON B )KUIKOCTh YaCTH
TeJIa ¥ OT IUIOTHOCTH KUIKOCTH.

Pa3znes 5. PaGoTra 1 MOIIHOCTB. JHEPrus

Mexanudeckas pabota. MOIHOCTb.

[IpocThie MeXaHHU3MBI: pbIYAr, OJIOK, HAKJIOHHAS IUJIOCKOCTh. [Ipasuno
paenogecusi puiyaea. Illpumenenue npasuna pasHogecus pwvluaca K OJNOKY.
«3onomoe  npasuno» mexanuxu. KIIJI mnpocteix wmexanusmoB. IIpocteie
MEXaHU3MBbI B OBITY ¥ TEXHUKE.

Mexannueckass dHeprus. Kunemuueckas u NOMEHYUANbHASA IHEPUSL.
Ilpespawenue 00Ho20 8UOa Mexanuyeckou dHepauu 8 Opy2oi. 3aKOH COXPaHCHUS
DHEPIUU B MEXaHHKE.

Hemoncmpauuu

1. [IpuMepbl TPOCTHIX MEXaHU3MOB.

2. N3mepenne  KIIJI  HAaKIOHHOW  IUIOCKOCTH  (2J1eKMPOHHAA
oemoncmpauusi).

3. N3yuenue 3aKOHa COXpaHEHUs MEXaHUYECKON JHEPTUU

(2/1eKmpoHHan 0eMoHCmpauus).

DpoumanvHule ﬂaﬁopamopnbte3pa60mbt u onvimut*
1. HccnenoBanne ycioBUN paBHOBECHS pblyara.



8 KUIACC

Paspneu 6. TenioBbie siBJICHUA

OcHosHble NON0JHCEHUS MONEKYIAPHO-KUHEMUYECKOU meopuu CMmpoeHUs
sewjecmea. Macca u pazmepvr amomos u monexyn. Onvimvl, noomeepicoaroujue
OCHOBHbLE NONONHCEHUSL MONEKYIAPHO-KUHEMUYECKOU MEeOPUU.

Mopenu TBEPAOro, MXUIAKOIO W Ta3000pa3HOTO COCTOSHHUM BEIECTBA.
Kpucmannuueckue u amopgpnvie mena. Obvsacuenue c8oucmea ea3zo8, H#UOKocmeu u
MEEPObIX Mmell HaA OCHO8E MNOJIONCEHUU MONEKYIAPHO-KUHEMUYECKOU Meopull.
CmMauuBaHue u KanuuiapHle a6ieHus. Teniogoe pacuiuperue u cocamue.

Temneparypa. Céa3b memnepamypvl co CKOPpOCHMbIO MENI08020 0BUNHCECHUS
yacmuy.

Buyrtpennsis  sHeprusi. Cnocobvl  usmMeHeHusi GHYMpPEHHeU IHEPIUU.
menionepeoaua U cogepuieHue  pabomeol. Buovr  mennonepeoauu:
Menionpo8oOHOCMb, KOHBEKYUS, U3TyYeHUe.

KonuyecTtBo Temnotel. Yoenvnas mennoémxocmo sewecmea. Tennooomen u
menyogoe pasHosecue. Ypasnuenue meniogozo oanauca.

lInasnenue u omeepoesanue KpUCmailuyeckux eeujecms. Yoenvras
mennoma naaenenus. Ilapoobpazosanue u konoencayus. Hcenapenue (MC).
Kunenue. Yoervnas mennoma napoobpaszosanus. 3agucumocms memnepamypul
KUnenus om ammocgeprozo oasnenus. Braxcnocms 6o30yxa.

DHeprus TOIIUBA. YoenvHas menioma ccopaHus.

Ipunyunvr pabomer mennosvix osueameneu. KII/[ mennosoco osucamens.
Tennosvie osucamenu u sauwuma oxkpyxcarouei cpeovt (MC).

3axon coxpanenus u npeepawenus sHepauu 8 menaogvix npoyeccax (MC).

Jlemoncmpavyuu

1. Hab6mronenne OpoyHOBCKOTO JIBHXKEHUS.

2. HaGmonenune nudpdysuu.

3. HabGnroneHue siBJCHUI cMaurBaHUS U KalTWJUTSIPHBIX SIBJICHHM.

4, HaOmronenue TenioBoro paciuimpeHus Ted.

5. V3MmeHeHue naBlieHHWs Ta3a NPH HW3MEHEHUU 00BbEMa M HarpeBaHUU
WM OXJTAKICHUH.

6. [TpaBuna u3MepeHus TeMIiepaTyphbl.

1. Bunbl Temonepenaym.

8. Oxnak7ieHue Ipu COBEPIICHUH pabOTHI.

Q. HarpeBanue npu coBepiieHH# pabOThl BHEITHUMU CHUJIAMHU.

10. CpaBHeHHE TEIUTOEMKOCTEN PAa3IMYHbBIX BEIIECTB.
11. HalGnroneHue KUTICHHUS.
12. HalGnrogeHue moCTOSHCTBA TEMIIEpaTyphl MPHU TJIABJICHUH.



13. Mopenu TEIUIOBBIX ABATATENIEH.
Dponmainvhsle 1ad0pamopHvle padomsl U ONbIMbl

1. OnbITel 1O OOHAapYXEHUIO  JEUCTBUS CHJI  MOJIEKYJISIPHOTO
IPUTSHKCHUS (271eKIMPOHHAA OEMOHCIMPAYUL).

2. OneITHI IO BEIPALIMBAHUIO KPUCTAJIIIOB [IOBAPEHHOM COJIM WJIM caxapa.

3. OmnbITEl IO HAOMIOAECHUIO TEIJIOBOIO PACIIMPEHUS Ta30B, KUJIKOCTEH
Y TBEPJBIX TEII.

4, OnpeneneHue KOIMYECTBA TEIJIOTHI MPHU CMELIIMBAHWUA BOJABI PA3HOM
TEMIIEpaTyphl.

S. OnepITHI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh JABJIEHHUS BO31yXa OT €ro
00BbEMa U HArPEeBaHUS UM OXJIAXKICHUSI.

6. Habnronenue m3MeHEHUs BHYTPEHHEH HSHEpPruu Teja B pe3yJbTaTe
TEIJIoNepeaul U padOoThl BHEITHUX CHJL.

7. HccnenoBanue sBIEHUS TEIJIOOOMEHA IPU CMEIIMBAHUU XOJIOAHON U
ropstuer BOJIBL.

8. HccnenoBanue nporecca UCHapeHus..

9. OmnpeneneHne OTHOCUTEIBHOM BIAXKHOCTH BO3yXa.

Paszges 7. DinekTpudecKkue 1 MArHUTHbIE SIBJICHUS

Inexmpuzayusi men. J[Ba poja 3NEKTpUUYECKUX 3apsaoB. B3aumoneilicTBue
3apSIKCHHBIX TEJL.

Onektpuyeckoe mnone. [lpunyun cynepnosuyuu sneKmpuyeckux nosneu (Ha
Ka4eCcmeeHHOM YpPOGHe).

Hocumenu anexmpuueckux 3apsa006. InemeHmapHblil I1eKmpuseckutl 3apsio.
Cmpoenue amoma. IIpOBOOHUKM W  JIHUDJIEKTPUKUA. 3aKOH COXPaHCHUS
AIEKTPUYECKOTO 3apsa.

DIIEKTPUYECKUM TOK. Ycnogus cywecmeoganus 31eKmpuiecko2o mokKd.
MCTOYHMKM TOCTOSIHHOTO TOKa. JIeMCTBUS SIEKTPUUECKOro TOKa (TEIIoBOE,
XUMHUYECKOE, MAaTHUTHOE). DIeKMpUyecKull moxK 6 HCUOKOCMX U 2a3ax.

PaGota u MOIIHOCTH BJIEKTPUYECKOTO TOKA. 3akou [lowcoyrs—/lenya.
Onekmpuueckue yenu u nompeoumenu INeKMPUYECKOU OdHepeUu 6 Oblmy.
Onektpuueckas uemnb. Cuia Toka. DieKTpuueckoe HanpsbkeHue. ConpoTUBIICHUE
MPOBOJIHUKA. YOoenvHoe conpomusnenue sewgecmaa. 3akon OMa Jyisi yqacTKa LEeTH.
[TocnenoBaTenbHOE M MapajuIeIbHOE COEAUWHEHUE TMPOBOJHHUKOB. Kopomxoe
3amblKaHue.

[TocTrossHHble  MarHuThl. B3auMOIEeNMCTBHE  TOCTOSIHHBIX ~ MArHHUTOB.
Mazenumnoe none. Maenumnoe none 3emau u e2o 3HaueHue OJisl HCUHU Ha 3emie.
Onvim Opcmeda. Maenumnoe none onekmpuueckoeo moka. Ilpumenenue
9NeKMPOMACHUMO8 6 meXHUKe. Jlelicmeue MAacHUMHO20 NOAA HA NPOBOOHUK C
MOKOM. Dnekmpoosueamens NOCMOAHHO20 MoKa. Hcnonvsosanue
aneKkmpoogueameinel 8 MexHu4ecKUx yCmpoucmeax u Ha mpaucnopme.

Onvimvl  @apades. Henenue snexkmpomazHumuou unoykyuu. Ilpasuno
Jlenya. Onexmpozenepamop. Cnocobvl noayueHus 31eKmpudeckou dHepIUl.
DNEKTPOCTAHIINHN Ha BO30OHOBIISIEMBIX UCTOYHHKAX YHEPTHH.

Jemoncmpayuu



1. DnexTpuzauus Tell.
JIBa poja 3JIEKTPUYECKUX 3apsA0B U B3aMMOJCHCTBHE 3apsKEHHBIX

no

TEJ.
YCTpONCTBO U ACHUCTBUE IJIEKTPOCKOIIA.
DIIEKTPOCTATUUECKAS] HHAYKIHUS.
3aKOH COXpAaHEHUS ANEKTPUUECKUX 3aPAI0B.
[IpOBOAHUKH U TUDIICKTPUKH.
MonenupoBaHUE CUIIOBBIX JIMHUM AJIEKTPHUUECKOTO MOJIS.
M cTOYHMKY TOCTOSIHHOTO TOKA.
JlericTBUS DIEKTPUYECKOTO TOKA.
0. DAEKTPUYECKUH TOK B )KHIKOCTH.
1. T'a30BbIit pa3ps.
12. V3mepeHue Cuibl TOKA aMIIEPMETPOM.
13. H3mepenue >MeKTPUIECKOTO HAMIPSHKEHUS BOJIbTMETPOM.
14. PeoctaT u Mara3uH CONPOTUBICHUM.
15. B3sauMopeiicTBHE OCTOSHHBIX MAarHUTOB.
16. MoaenupoBaHue HEBO3ZMOXKHOCTH pa3JieJICHUs MOJIFOCOB MarHuTa.
17. MopenvpoBaHUE MAarHUTHBIX MOJIEH MOCTOSTHHBIX MarHUTOB.
18.  OmmwIT Opcrena.
19. MarnuTHoe€ 1ose Toka. DIEKTPOMArHuT.
20. JlelicTBHe MarHUTHOTO MOJISI HA TPOBOJHHUK C TOKOM.
21. DraexTpoABUTATEHh MOCTOSTHHOTO TOKA.
22. HccnenoBanue SIBICHUS DJICKTPOMArHUTHOW WHTYKITHH.
23.  Ompiter @apages.
24. 3aBHCUMOCThH HAmpaBlICHUS WHAYKIIMOHHOTO TOKa OT YCJOBH €ro
BO3HUKHOBEHHUS.
25.  DIIEKTPOTreHepaTop MOCTOSTHHOTO TOKA.
DpoumanvHovle 1a60pamopHbvie padomsvl U ONvIMbL

HER©o~NO O A~W

1. OneIThl 1O HAOTIOJIEHUIO DJIEKTPU3AIMKM TEJl HWHAYKIMEH U TIpH
COTPUKOCHOBEHHH.

2. HccnenoBanue AEUCTBUS SJEKTPUUYECKOTO IMOJISI HA TMPOBOJHUKH M
JTUDJICKTPUKH.

3. COopka »dJEKTPUYECKOM IeMu U H3MEpPEHUE CHUJIbl Toka B €€
pPa3TUYHBIX YYaCTKaX.

4, V3MmepeHne HampspDKEHUS Ha Pa3IMYHBIX yYacTKaxX dJICKTPUYCCKOMN
TESTTH.

5. W3MepeHune cuiibl TOKa M €ro PeryJIMpPOBaHNAE PEOCTATOM.

6. H3mepenne COpOTHRIICHHS MTPOBOIHMKA TIPH TIOMOIIU aMIlepMeTpa 1
BOJIBTMETA.

7. Onvimol,  OeMOHCMpUpyOWUe  3A8UCUMOCIb  NIEKMPUYECKO20
CONpoOmuGeHUss NPOBOOHUKA OM €20 ONIUHbL, NIOWA0U NONEPEeUHO20 CEeYeHUs U
mamepuana.

8.  Ilposepka npasuna cnodcenusi HanpAXCEHUU NPU NOCLEO008AMENTbHOM

COeOUHEeHUU 08YX Pe3UCTOPO8.



9.  Ilposepxa npaeuna Ons cuibl MOKa NPU NAPALIETbHOM COeOUHEeHUU
pe3ucmopos.

10. Ompenenenue pabOTHl BIESKTPUYECKOTO TOKA, MAYIIETO 4Yepe3
pe3ucTop.

11. OmnpexaeneHne MOUTHOCTH BJIEKTPUUYECKOTO TOKA, BBIIEISAEMON Ha
pe3ucrope.

12. HccnepoBaHue 3aBUCMMOCTH CHUJIBI TOKA, MAYIIETO Y€pe3 JIAMIIOUKY,
OT HANPSDKEHUS HA HEW.

13. HccnepoBaHre MarHUTHOTO B3aUMOJICHCTBUS MTOCTOSTHHBIX MarHUTOB.

14, MH3yyeHue MarHUTHOrO TIOJII IIOCTOSIHHBIX MAarHUTOB TIPH HX
00BEIUHEHUU U PA3ICIICHUN.

15. HccnepoBaHue JEWCTBHS SJIEKTPUYECKOTO TOKAa HA MAarHUTHYIO
CTpEIIKY.

16. OmnbIThl, AEMOHCTPUPYIOLIUE 3aBUCUMOCTb CHJIBI B3aUMOJEUCTBHUSA
KATYIIKU C TOKOM U MarHuTa OT CUJIbl TOKAa U HAIIPaBJICHUS TOKA B KaTYIIIKE.

17. V3yuyeHue neWcTBUS MarHUTHOTO MOJIS HA IPOBOJHUK C TOKOM.

18.  Uzyuenue pabomwi s1eKkmpoogueameisi.

19. MUsmepenue KIIJI anmekTpoaBUTaTeIbHON YCTAHOBKH.

20. OmnbITEl IO UCCIIEJOBAHUIO SBJICHUS SJEKTPOMAarHUTHON WMHIYKIIMH:
VICCJIEIOBAHNE U3MEHEHUI 3HAYEHUS U HAIIPaBJICHUS UHAYKIIMOHHOIO TOKA.

9 KIIACC

Pa3znen 8. Mexanuveckue siBJIeHUSA

Mexanuueckoe ABWKeHHE. MarepuanbHas Touka. Cucrema OTCYETA.
OTHOCUTENBHOCTh MEXAaHMYECKOTO JABWKEHHs. PaBHOMepHOE mNpsIMOIMHENHOE
nBwkenue. Hepasnomepnoe npsamonunetinoe osudicenue. CpemHss U MeHOBEHHAs
CKOpOCMb mejla Npu HepagHOMEPHOM OBUNCEHUU.

Yckopenue. Pasnoyckopennoe npamonuneinoe osudcenue. CBOOOIHOE
nagenue. Onvimol [ anunes.

Jlunetinas u yenosas ckopocmu. Llenmpocmpemumenvrnoe ycKopeHue.

ITepBeii 3akoH HeroroHa. Bropon 3akoH Hbrorona. Tperuin 3akoH
Hetotona. Ilpunyun cynepnosuyuu cur.

Cuna ynpyzocmu. 3axon ['yka. Cuna mpenus: cuia mpeHusi CKOJbIHCEHUS,
cuna mpeHust NoKosi, opyaue Uobl MpeHUs.

Cuna TSHKECTH UM 3aKOH BCEMHPHOTO TSATOTEHHUSA. YCKOPEHHE CBOOOIHOTO
najgenus. /{euowcenue niaanem eoxpye Connya (MC). Ilepsas kocmuueckas
ckopocms. Hegecomocmuv u nepezpysxu.

PaBHOBecue MarepuanbHOW TOUKU. AOcomomHo meépooe meno. Pasnosecue
meép0o2o mena ¢ 3aKpeniéHHou ocvlo epaujeHus. MOoMeHT cuibl. [Jenmp
msHcecmu.



Nmnynec tena. Hzmenenue umnynvca. Umnynve cunvl. 3aKOH COXpaHEHUS
umiyibca. Peaktunoe asuxenue (MC).

Mexanuueckass pabota U MOIIHOCTh. PaboTa cui TsbKecTu, ynpyeocmu,
mpenus. Cea3b onepeuu u pabomsi. [loTeHIMaIbHAS SHEPTUS TeNa, TOJIHATOrO HaJl
MOBEPXHOCTBIO  3eMJIU.  [lomeHyuanvHas  SHepeus  CoHcamou  NPYIHCUHDL.
Kunernueckast sHeprusi. Teopema o Kunemuueckou 3Hepeuu. 3aKOH COXPAHEHUS
MEXaHUYECKOI YHEPrUH.

Hemoncmpayuu

1. Habnrogenne MeXaHM4eCKOro JIBHKEHHSI Te€Jla OTHOCUTEIBHO Pa3HBIX
TEJl OTCYETA.

2. CpaBHeHHE TIyTE€ U TPACKTOPHI ABMKEHUS OJHOTO U TOrO K€ Tena
OTHOCHUTENIBHO Pa3HbIX TEJI OTCYETA.

3. N3mepeHne CKOpOCTH U YCKOPEHHUS IPSIMOJIMHENHOTO JBHKECHUS.

4. HccenenoBanye Npu3HaKOB PaBHOYCKOPEHHOIO IBUKEHUS.

5. Habmroienue nBu»kKeHus Tena Mo OKpYyKHOCTH.

6. HabmroieHue MexaHW4ecKuX SIBJICHUH, NMPOUCXOIALINX B CHUCTEME

orcuéra «Temexxka» mnpu e€ paBHOMEPHOM U YCKOPEHHOM JBH)KCHHUHU
OTHOCHUTEJIFHO KaOHMHeTa (PU3HKHU.

7. 3aBUCUMOCTb YCKOpPEHMS Tella OT MacChl Tejla U JECUCTBYIOIIEW Ha
HETO CHUJIBL.

8. Habiroienue paBeHCTBa CHII ITPYU B3aUMOJICHCTBUY TEIL.

9. M3meHeHune Beca Tena npu yCKOPEHHOM JABUKEHUU.

10. Ilepemaua mmmymbca Mpy B3aUMOACHCTBUU TEIL.

11. IIpeoOpa3zoBaHus SHEPTUH NPU B3aUMOJICUCTBUM TEIL.

12. CoxpaHeHue UMIyJIbCca MPU HEYTIPYTOM B3aUMOJICHCTBUH.

13. CoxpaneHue uMIyibca Mpu aOCOTIOTHO yIIPYTroM B3aUMOICHCTBUH.

14. HaGmroneHre peakKTUBHOTO JIBHYKCHUS.

15. CoxpaHeHre MEXaHUYECKOW YHEPTUU TTPU CBOOOTHOM I1aJICHHUU.

16. CoxpaHeHHe MEXaHWYECKOW OJHEPruu TPH JBIKCHUU Teja O]
JIEUCTBUEM ITPYKUHBI.

DpoumanvHsvle 1a60pamopHbvie padomsl U ONvIMbL

1.  Koucmpyuposanue mpaxma Ons  paseoHa U  OalbHeUUuLe2o
PABHOMEPHO20 OBUINCEHUS WLAPUKA UTU TNENEHCKU.

2. OmnpeneneHue CpeiHe CKOPOCTH CKOJIbXKEHUS OpycKa WIH JBUKCHUS
HIapUKA [0 HAKJIOHHOW IUTOCKOCTH.

3. OnpeneneHne yCKOPEHHs Teja MpU PaBHOYCKOPEHHOM JBUKEHUU 10
HAKJIOHHOM IUIOCKOCTH.

4, HccnenoBanre  3aBUCUMOCTH  MYTH  OT  BpPEMEHM  TIpHU
PAaBHOYCKOPEHHOM JIBUKEHUHU 0€3 HayalbHOU CKOPOCTH.

S. HccnenoBanre 3aBUCUMOCTH CHUJIbI TPEHUSI CKOJIBXKEHHUSI OT CHJIbI
HOPMAaJIbHOTO JIABJICHHUSI.

6. Omnpenenenne kodhPuIEeHTa TPEHUS CKOJTBKCHUSI.

7. OnpeneneHue KECTKOCTH NPYKUHBI.

8. Omnpenenenne pabOThI CUIIBI TPEHUS TPH PABHOMEPHOM JIBHKCHHH

TCJa I10 FOpH3OHTaHBHOﬁ IIOBCPXHOCTHU.



9. Onpenenenue pabOTBl CHJIBI  YOPYTOCTHM MNpU MOABEME TIpy3a
C UCTIOJIb30BAaHUEM HEIMOJABUYKHOTO U MOJIBHYKHOTO OJIOKOB.
10. M3yueHue 3aKkOHA COXpAaHEHUS SHEPIUU.

Pa3nen 9. MexannuecKne KoJIeOAaHUA M BOJHBI

Konebarenbnoe nBuxkeHue. (OCHOBHbIE XapaKTEPUCTUKH  KOJICOAHUM:
NEepuoJl, 4YacToTa, aMIUIUTyAa. MamemamuuecKuii U NPYHCUHHBIU MASMHUKU.
IIpespawenue snepeuu npu Ko1ebamenrbHoOM O8UNCEHUU.

3aryxatomue koneOanus. BeiHyX1eHHbIE KoJeOanus. Pe3zoHaHc.

Mexannueckue BoOJIHBI. CBOMCTBA MEXaHUUYECKUX BOJH. [IpodonbHbie u
nonepeynvie 60HbL. J[MUHa B0AHBL U CKOPOCMb €€  pPACHPOCMPAHEHUS.
Mexanuueckue oiHbl 8 meépoom meie, ceticmudeckue 8omvl (MC).

3ByK. I pomkocmo 38yka u evicoma mouna. Ompadsicenue 38yka. ngpaszsyxk u
VIbMPA3BYK.

Jlemoncmpavyuu

1. HabGmronenue konebanuii Ten moj ASHCTBUEM CHUJIbI TSHKECTH U CHJIBI
YIPYTOCTH.

2. Hab6mronenue konebanuii rpy3a Ha HUTH U Ha TIPYKUHE.

3. HabGnronenune BRIHYKIECHHBIX KOJIEOAHHM U pe30HaHCcA.

4, PacnipocTpaneHue mpo10JIbHBIX U MOMEPEYHBIX BOJIH.

S. HabGnrogenue 3aBUCUMOCTH BBICOTBI 3BYKa OT YaCTOTBHI.

6. AKyCTUYECKHI1 pe30HaHC.

Dponmanvusle 1a00pamopHvle padomul u ONbIN b

1. Omnpenenenrue 4YacTOTHl M Tieproja KojeOaHW MaTeMaTHYeCKOTO
MasTHHUKA.

2. Omnpenenenre 4aCTOTHI U TIEPHO/Ia KOJICOAHUH Py KUHHOTO MasTHUKA
(3/1eKmpoOHHAA 0eMOHCmMpPauus).

3. HccnenoBanre 3aBUCUMOCTH TE€pUOJA M YacTOThI CBOOOHBIX
KOJICOAHHI HUTSIHOTO MasiTHUKA OT €T0 JIJTUHBI.

4, HccnenoBanre 3aBUCUMOCTH  Tepuofa KoJIeOaHUW MPYKHHHOTO
MasTHUKA OT MacChl Tpy3a (271eKmMPOHHAA 0eMOHCIMPAUU).

S. [IpoBepka HE3aBUCUMOCTH TeproIa KOJIeOaHU Ipy3a, MOABEIICHHOTO
K HUTH, OT MacChl Tpy3a.

6. OneIThl, JI€MOHCTPUPYIOLIME 3aBHCUMOCTh IE€pUOJa KOJeOAHHI
MPYKUHHOTO MasTHUKA OT MacChl TPy3a U )KECTKOCTH MPY>KUHBI.

7. H3mepeHne  yCKOpPeHHS CBOOOIHOTO  TMAJeHUS  (J1eKMPOHHAA
oemoncmpauus).

Paznen 10. D1eKTPOMATHUTHOE 110J1€ M 3JIEKTPOMATHUTHbIE BOJIHbI

DJIEKTPOMarHuTHOE  ToJie.  DJIEKTpOMarHuTHeie  BOJHBL.  Cgoiicmea
anekmpomacHumuvlx 6oH. Lllkana snekmpomacHumuvlx 60iH. Mcnonvzosarnue
INEKMPOMASHUMHBIX 80IH 015 COMOBOU CEA3U.

DnekTpoMaruuTHas npupojga cBera. CkopocTb cBeTa. BollHOBBIE CBOMCTBA
CBETA.

Jemoncmpayuu



1. CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH.

2. BomnHOBEIE CBOMICTBA CBETA.
DpoumanvHole Jla60pamopubze3 paoomut u onvimol*
1. N3ydyeHne CBOWCTB BJIEKTPOMArHUTHBIX BOJH C IIOMOIIBIO

MOOMIBLHOTO TeedoHa.
2. V3ydenue sBiICHUHN AIEKTPOMArHUTON UHIYKITUH.

Pa3znes 11. CBeToBbIe AABJICHUS

JlyueBas  mopmenb  cBera.  Mcrounukm — cBera.  [Ipamonumetinoe
pacnpocmpanenue ceema. 3ammenus Coanya u Jlynwsi. OTpaxeHUE CBeTa.
IInockoe 3epkano. 3akon ompaosicenus ceema.

[Ipenomnenue cBera. 3akOH NpesoMJIEHUs cBeTa. [lonnoe enympennee
ompadicenue ceema. Hcnonv3oganue nNOAHO20 BHYMPEHHE20 OMPAICEHUs 8
ONMUYECKUX C8emMOoB800AX.

Jlunza. Xom nyued B nuH3e. Onmuueckas cucmema @omoannapama,
muxpockona u meneckona (MC). [naz kak onmuueckas cucmema. bruzopykocmo u
0aIbHO30PKOCMb.

Pasznoocenue 6benoco ceema 6 cnexmp. Onvimwvi Horomona. Cnoowcenue
CNeKmpanbHbIX YEENO8.

Jlemoncmpavyuu

1. [IpssMONIMHEHOE pacpOCTPAHEHHUE CBETA.

2. OTtpakeHue cBeTa.

3. [Tomy4yeHne wW300paKEHW B INIOCKOM, BOTHYTOM U BBITYKIOM
3epKaJiax.

4, [Ipenomnenue ceera.

S. OnTryecKuil CBETOBO/I.

6. Xox nydeit B coOuparoriei JIMH3e.

7. XoJ Jiy4er B paCcCEUBAIOLIEH JIMH3E.

8. [Tomy4yenune n300pakeHU ¢ TOMOIIBIO JIUH3.

Q. [Tpuniun aevictBus doToarnmapara, MUKPOCKOTIA U TEJIECKOIIA.

10. Mopguensb rnasza.

11. PasnmoxeHue 6emoro cBeTa B CIIEKT].

12. TlomydyeHue 6e10T0 CBETA IPH CIOKEHHUH CBETa Pa3HBIX I[BETOB.

Dponmanvusle 1abopamopHvle padomul U ONbLIMbL

1. HccnenoBanue 3aBHCHUMOCTH yIia OTPaXEHUS CBETOBOTO JTyda OT
yriia najacHusl.

2. W3yyenune xapakTEepUCTHK H300paKeHUs TMpeAMeTa B IUIOCKOM
3epKalie.

3. HccnenoBanue 3aBUCHMOCTH yIJla MPEIOMJICHHSI CBETOBOTO Jy4a OT
yTriia maJcHUs] Ha TPAHUIIE «BO3TYX—CTEKIION.

4, [Tosmryuenue n300pakeHUi C MOMOIIBIO COOMpPAIOLIEH JINH3HI.

d. Onpenenenne (POKYCHOTO  pacCTOSHUST W ONTUYECKOW  CHJIBI
coOmparoIeli TMH3HI (2/1eKMPOHHAA 0EMOHCIPAYUUSL).

6. OnpITEI TIO Pa3lIOKEHUIO OCJIOro CBeTa B CHEKTD (2/1eKmpOoHHAA

oemoncmpauusi).



7. OmnBITHI 10 BOCIPUATHUIO LIBETA IPEIMETOB MPU UX HAOIIOACHUU Yepe3
I[BETOBBIE (PUIIBTPHI.

Pa3gen 12. KBanroBble ABJICHUSA

Onvimul Pesepghopoa n mimaneTapHas Mojienab aroMa. Mojienb atoma bopa.
Hcnyckanue u noenowenue ceema amomom. Keanmeol.

PanuoaktuBHOCTb. Anbgha-, bema- u camma-uznyuenus. CTpoeHUE aTOMHOTO
anpa. Hyxknounas mooenv amomnoz2o s0pa. Hzomonwi. PaduoaxkmusHnvie
npespawenus. llepuoo nonrypacnada amomHulx soep.

SnepHbie peakiuu. 3aKOHBI COXPAHEHUS 3apsIOBOTO U MAacCOBOTO YHCEN.
Peaxyuu cunmesa u denenus sioep. Mcmounuxu snepeuu Coanya u 36é30 (MC).

SAnepHas sHepreTuka. /leiicmeus paouoaKkmuHbIX U3IAYYeHUU HA HCUBbLE
opeanuzmol (MC).

Jlemoncmpavyuu

1. CrHeKTpbl U3ITyYEHHUsI U TTOTJIOLICHUS.

2. CrieKTpbl pa3IMYHbIX ra30B.

3. CnekTp Bogopo/a.

4. Habmonenue TpekoB B kamepe BuiibcoHa.

5. Pabora cuéTunka HOHU3UPYIOMINX U3TYyUCHU.

6. Perucrpauus uznydeHus NpUpOIHbIX MUHEPAJIOB U IIPOJLYKTOB.

@ponmanvusvle 1a00pamopHbvle padbomaol U ONbINbL

1. HccnenoBanre TPEKOB: U3MEPEHHUE SHEPTUH YACTHUILIBI 10 TOPMO3HOMY
nyTH (1o poTorpapusam) (2.1eKmpoHHas 0emoncmpayus).

2. M3mepeHne painoakTUBHOTO (OHA (271eKMPOHHAA 0EMOHCIMPAUU).

IHoBTOpHUTEIBLHO-00001AO NI MOAYIb

[ToBTOpUTENHEHO-00001IIAIOIINI MOAYJTH IPEIHA3HAYEH JIJISi CUCTEMATU3AINH
U 0000IIeHHS  TPEIMETHOTO  COACp)KaHWA U OMbITa  JICSITEIBHOCTH,
MPUOOPETEHHOTO MPHU U3YUEHUHU BCETO Kypca (HU3HUKH.

[Ipu u3yueHnr TaHHOTO MOJYJISI PEATM3YIOTCS M CUCTEMATU3UPYIOTCS] BUJIBI
JeSTeTLHOCTH, HA OCHOBE KOTOPBIX 00€CTeUnBaeTCs JOCTHKEHUE MPEAMETHBIX U
METaNpeMETHBIX  IUIAHUPYEMBIX  pe3yjbTaToB  00yueHus, GoOpMHUpPYETCs
€CTECTBEHHO-HAy4YHasi TPAMOTHOCTh: OCBOEHHE HAyYHBIX METOJOB HCCJIECIOBAHMUS
SBJICHMA TIPUPOABI M TEXHWKH, OBJAJCHUE YMCHUSIMH OOBICHATH (pU3MdecKue
SBJICHHSI, TIPUMEHSS TIOJyYCHHBIE 3HAHWSA, pemaTh 3aJa4d, B TOM YHCIIC
KaueCTBCHHBIC U IKCIICPUMEHTAIbHBIC.

[TpuHIMIIHATBEHO IEATEIBHOCTHBINM XapaKTep JaHHOIO pa3liesia pealn3yercs
3a CYE€T TOTO0, YTO YYAIIHUECS BBITOIHSIOT 3a/IaHUsI, B KOTOPBIX UM TIpe/IaracTcs:

" Ha OCHOBE IIOJIYYCHHBIX 3HAHWHA pacro3HaBaTh M HAyYHO OOBSICHATH
dusnuecKue SBICHUS B OKPYXKAIOIIEH MPUPOE U MOBCETHEBHON KU3HU;

" JCIOJB30BaTh MO/ PYKOBOJCTBOM TI€arora Hay4YHbIe METOJIbI UCCIICIOBAHUS
bu3nUecKuX SBICHUM, B TOM YHUCJE JJIs MIPOBEPKH TUIIOTE3 U TIOTYyUCHUS
TEOPETUYECKUX BBHIBOJIOB;

" OOBSCHATH C OMOPOM HAa JUIAAKTUYECKHN MaTepuall mociie OOCYXKICHHS C
MeJIaroroM Hay4YHbI€ OCHOBBI HAaMOOJIEe BaKHBIX JIOCTHKEHUN COBPEMEHHBIX



TEXHOJIOTUI, HaNpuMep, MPAKTUUYECKOTO HCIOIb30BAHUS  PA3TUUYHBIX
MCTOYHUKOB SHEPTrUM Ha OCHOBE 3aKOHA MPEBPAILCHUS] U COXPAHEHUS BCEX
U3BECTHBIX BUJIOB YHEPTHUHU.

Kaxnas w3 Tem JaHHOro pasjiefia BKIIOYAET HKCIEPUMEHTAIbHOE
UCCJIeIOBaHUE O00OOIIAIONIEr0 XapakTepa Ha YCMOTPEHME Iejarora U IpH €ro
nomoiy. Pa3zmen 3aBepiunaercs MPOBEACHHEM JIUAarHOCTHYECKOW U OIEHOYHOMN
paboThI 32 KypC OCHOBHOM IIKOJIBI.

[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA VYYEBHOI'O IIPEJIMETA
«®U3UKA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHMA

B uenom pesynbpratsl ocBoeHus ooyuaronumucs ¢ 3[1P yuebHoro npeamera
«®Du3nKa» JOJDKHBI COBIAJATh C PE3YJIbTATAMH MPUMEPHON padodeil mporpaMMbl
OCHOBHOTO 00111eT0 00pa30BaHUs.

Haubonee 3HaUuUMBbIMU SBJISIOTCSL:

JIMYHOCTHBIE PE3YJIbTATBI:

MOTHBaIlMs K OOyYEHHUIO W  IICJICHANPABICHHON  IO3HABATEIbHOU
NEeSTEeITbHOCTH;

YCTaHOBKA HA OCMBICJICHUE JIMYHOTO OIbITa, HAOMIOIEHU 32 (PU3NYECKUMHU
IKCIIEPUMEHTAMHU;

YCTaHOBKAa HA OCMBICIICHUE PE3yIhbTaTOB HAONIOACHUN 3a NMPHUPOJTHBIMHA H
TEXHOTEHHBIMH SBJICHUSMU C TTO3UIINN (PU3UIECKUX 3aKOHOB;

CIIOCOOHOCTh OIICHUBATH IMPOUCXOAIINE WU3MCHCHHS W WX IOCJCACTBUS;
bOopMyIpPOBaTh U OIICHUBATH PUCKH, (DOPMHUPOBATH OIIBIT;

MOBBIIICHHE YPOBHS CBOEH KOMIIETGHTHOCTH 4Yepe3 MPaKTHYECKYIO
NeATEIbHOCTh (TPU COBMECTHOM BBITIOJIHEHUU JIA0OPATOPHBIX MPAKTUYECKHUX
pabor);

yMEHHUE pa3nuvaTh yueOHbIe CUTYyallH, B KOTOpbIX yuarniuiics ¢ 3[1P moxer
JIEHCTBOBATh CAMOCTOSITEJIbHO, M CHUTYalluM, T CJEAyeT BOCIOJIb30BATHCA
CIIpaBOYHOM MHGOPMAIIHEN U IPYTUMHU BCIIOMOTATEIbHBIMU CPEJICTBAMY;

CIIOCOOHOCTh TPUHUMATH PEUICHUE B XKU3HEHHOW CHUTyallMd Ha OCHOBE
NepeHoca MOJYyYEHHBIX B X0Jie OO0yueHHs (U3MUECKHX 3HAHUN B aKTyaJIbHYIO
CUTYaIUIO;

CIIOCOOHOCTh  COOJIIOZIaTh B TOBCEAHEBHOW JKM3HU TpaBUjia JIUYHOU
0€30MacHOCTH Ha OCHOBE IMOHUMaHUS (U3UYCCKUX SBJICHWA W 3HAHUS 3aKOHOB
busuKy;

YyMEHHE  KPUTHUYCCKH  OICHMBATh  IOJYYCHHYIO OT  coOeceaHuKa
nH(pOpMaINIO, COOTHOCS €€ CO 3HaHHeM (PU3UYECKUX 3aKOHOB;

CIIOCOOHOCTh TepeaTh CBOM COOOPAKEHMS, YMO3AKIIOUCHHS TaK, YTOOBI
OBITH TTOHSTHIM JIPYTUM YEJIOBEKOM;

aJICKBaTHOCTh TIOBEACHUS OOYYaIOIIETOoCs] ¢ TOYKH 3PEHHS OMACHOCTU WIIU
0e3omacHOCTH JyTsl ce0st UITH I OKPY>KAOIIIHX;

YBaXXE€HUE K TPYLy U pe3ybTaTaM TPYIOBOU NEATeITLHOCTH;



yriyOJieHne NpeNCcTaBICHUA O LEJOCTHOW KApTUHE MHUpa Ha OCHOBE
IPUOOPETEHHBIX HOBBIX €CTECTBEHHOHAYYHBIX 3HAHUN U MPAKTUYECKUX YMEHUI.

METANPEAMETHBIE PE3YJIBTATDBI

Osnaodenue YHUBepCanbHbIMU yueoHvIMuU nOo3HagamebHbIMU
oelicmeuamu:

BBISIBIISITH IPUYMHBI U CJIEICTBUS MPOCTHIX (PU3UUECKUX SIBICHHM;

onpeaensaTh (GU3NYECKUE MOHATHA, CO3/1aBaTh 000OIEHUS, YCTaHABINBATh
aHaJIOTUH, KJIacCH(PHUIMPOBaTh, CaMOCTOSATEIBHO BHIOMpaTh OCHOBAHHUS |
KpUTEpUU JUIsI  KJIacCU(PHKAIMHM, HCIONb3ys CIPAaBOYHYI0 HMH(DOpMAIHIO U
OTNUPAsICh HAa aJTOPUTM yUEOHBIX IeHCTBUH;

YCTaHaBJIMBAaTh MPHUYMHHO-CJIEICTBEHHBIE CBSI3H, CTPOUTH JIOTHYECKOE
paccykaeHue, yMO3aK/loueHue (MHAYKTUBHOE, IEAYKTUBHOE, MO aHAJOTUM) U
JIeJ1aTh BBIBOJIBI 110/ PYKOBOJICTBOM IEarora;

UCKATh UM OTOMpaTh MHGOPMAIIMIO WIIM JAHHBIE U3 UCTOYHUKOB C yU4E€TOM
IpeJI0KEHHON yueOHOM 3a/1aui U 3aJJaHHbIX KPUTEPHUEB.

CO3/1aBaTh, MPUMEHITh U MPEOOPA30BBIBATh 3HAKHM M CHUMBOJIbI, MOJIEIN U
CXEMBI ISl pelieHUs] y4eOHBIX U TT03HABATEIbHBIX 33/1a4;

C TIOMOIIbIO MEAArora Wik CaMOCTOSITEILHO MPOBOJIUTH OIBIT, HECIOKHBIM
HKCIEPUMEHT IO YCTAHOBJIEHHIO OCOOEHHOCTEW (DU3MUECKOTO OOBEKTa WU
SIBIICHUS;

npeoOpa3oBbIBaTh MH(POPMALMIO U3 OJHOTO BHJA B JApyrou (tabmuiyy B
TEKCT U IIp.);

yCTaHaBJIMBATh B3aUMOCBA3b (DU3MUECKUX SIBJICHUHN U IPOLECCOB, UCIOJIb3YS
QITOPUTM YUEOHBIX JI€HCTBUIA.

Osnadenue - yHUGEPCANbHBIMU  YUEOHLIMU  KOMMYHUKAMUGHBIMU
oelicmeuamu:

OCO3HaHHO MHCIOJb30BaTh PEUYEBBIE CPEACTBA B COOTBETCTBHU C 3aJadyei
KOMMYHUKAIIUM  JI7I1  BBIPAKEHHUS CBOMX MBICIEH W TOTpeOHOCTEeH st
IUTAHUPOBAHUSL CBOEH J1€ATEIbHOCTH;

OpraHU30BbIBaTh y4eOHOE B3aMMOJICHCTBHE B Tpymme (OMpenemnsTh ooiue
LIEJIU, PACIIPENEIIATH POJIU, TIOrOBAPUBATHCS APYT C APYTOM H T. 1.).

IIEJICHANPABICHHO  UCIOJb30BaTh  MH(GOPMAIIMOHHO-KOMMYHUKATHUBHBIC
TEXHOJIOTHH, HEOOXOIMMBIC JISl pEIICHHs] YUeOHBIX U MPAKTHUECKUX (PU3NIECKUX
3ajay;

OpraHU30BbIBaTh Y4eOHOE COTPYAHUYECTBO U COBMECTHYIO JI€SITEIbHOCTD C
YUUTEJIEM U CBEPCTHUKAMHU B MPOLECCE 3aHITHN PUIUKOM.

Osnadenue yHusepcanbHolMuU yueOHbIMU PECYIAMUGHBIMU OCliCHBUAMUL:

NOHUMAaTh  LIEIM  €CTECTBEHHOHAYYHOr0  OOy4YeHHus, CTaBUTh U
dbopmynupoBath st ce0s HOBbIE 3amadyd B y4yeOe © TO3HABaTEIbHOU
NEeATEIbHOCTH;

oOHapyXuBaTh U (POpPMyIHpPOBaTH y4eOHYIO MpoOJIeMy, ONpEeAeNiTh I1Ielb
y4eOHOU AESITENbHOCTH;

CaMOCTOSITENIFHO MJIM C MTOMOIIBIO YUUTENS INIAHUPOBATh IMYyTH JOCTUKECHHUS
nene B PU3NYECKUX SKCIEPUMEHTAX, B TOM YHUCIIE ajJbTepHATUBHBIC, OCO3HAHHO



BbIOUpaTh  Hambonee d(PQPexTuBHBIE CMOCOOBI  pelIeHUs  y4eOHBIX U
MO3HABATEIIbHBIX 33/1a4;

COOTHOCHUTH CBOM MPAKTUYECKUE JIEUCTBUS C TUIAHUPYEMBIMH PE3yJIbTaTaMU,
OCYUIIECTBJISATh KOHTPOJb CBOEH JIESITEIbBHOCTH B TMpOIECCe JTOCTHXKECHHS
pe3ynbTaTa, OnpeesTh CIoCcOObl IEUCTBUI B paMKax MPEAJIOKEHHBIX YCIOBHUM U
TpeOOBaHMM, KOPPEKTUPOBATH CBOU JICEUCTBHS B COOTBETCTBUU C U3MEHSIOIICHUCS
CUTYallUEH;

MPaBWJIBHOCTh  BBINIOJHEHHUS  SKCIEPUMEHTAIBbHOM  yuyeOHOM  3ajaud,
COOCTBEHHBIE BO3MOKHOCTH €€ PEIICHUS;

BJIa/ICHHE OCHOBAMH CAMOKOHTPOJISl, CAMOOILICHKH, MPHUHITHS PEIICHUNH U
OCYIIICCTBJICHUS OCO3HAHHOTO BBIOOpa B Yy4eOHOW W  TIO3HABATEILHOU
JeSITEIbHOCTH;

JaBaTh aJICKBaTHYIO OIICHKY CUTYallly U MpeJiaraTh IJaH €€ N3MEHEHNUS,

OpEeIBUACTh TPYAHOCTH, KOTOpPbIE MOTYT BO3HHUKHYTh IpU pPELICHUU
y4eOHOM 3a7a4H;

OCO3HaBaTh HEBO3MOKHOCTh KOHTPOJIMPOBAThH BCE BOKPYT.

HNPEAMETHBIE PE3YJIBTATBI

TpeGoBanuss K mNpeAMETHBIM pe3yabTaTaM OCBOCHHS Y4eOHOro
npeamera «@u3nka», pacupeaeaeHHbIe 0 rogamM 00y4eHHus

Pesynbpratel 110 rogam (GopMyIupyrOTCs MO MPUHLHUILY T0OABICHHUS HOBBIX
pe3yNbTaTOB OT roja K roay (pe3yJbTaTbl OYEPEIHOI0 Toja MO YMOJYaHUIO
BKJIFOYAIOT PE3yJIbTaThl NPEIbIIYIINX JIET).

7 KJIACC
[IpeameTHBIC pe3yabTaThl Ha 0a30BOM ypOBHE JOJDKHBI OTpakaTh
c(hOpPMHPOBAHHOCTh Y 00YYAIONTUXCS YMEHHUIA:

— OpHUCHTHPOBATHCSA B TOHATHSAX U ONEPUPOBATH UMHU Ha 0A30BOM YPOBHE:
bu3nYecKre U XUMUUYCCKHE SIBICHUS, HAOIIOACHNE, SKCIIEPUMEHT, MOJICIIb,
TUIIOTE3a; CIUHMIBI (PU3MYECKUX BEIWYMH, aTOM, MOJIEKYJa, arperaTHbIe
COCTOSIHUSI BellecTBa (TBEpIOE, KUAKOE, ra3000pa3HOE); MEXaHUYECKOE
JBIDKEHUE (paBHOMEpPHOE, HEPaBHOMEPHOE, MPSIMOJUHEHHOE), TPACKTOPHS,
paBHOnEUCTBYyIOmAss  cwi, jAedopmauus  (ympyras, —IUIacTHYeCKas),
HEBECOMOCTh, COOOIIAIOIIMECS] COCYAbl, C OMNOpPOH Ha IUIAKTUYECKHUI
Marepual

— paznmuuath sBieHus (Iuddys3us; TEMIOBOE ABUKEHUE YaCTHI] BEIECTBA;
paBHOMEpPHOE  JBIDKCHHE, HEPAaBHOMEPHOC  JIBIDKCHHE;,  WHEPIIUS,
B3aUMOJICHCTBUE TEN, pasHogecue meEPObIX men C 3aKPEeniéHHOU OCblo
epawenuss; Tiepeaada aaBjacHUAsS TBEPABIMHA TEIaMU, )KUIKOCTSIMH U Ta3aMH,
atMoc(epHOE JaBJICHHWE, IUUIaBaHHWE TEJ, NPEBpaICHUS MEXaHUYCCKOU
DHEPIUM) I10 ONMCAHMIO MX XapaKTEPHBIX CBONMCTB M Ha OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOITUX JTAHHOE buzngeckoe SIBJICHUE, TIOCJIC
MIPEIBAPUTEILHOTO 00CYKICHHS C II€1arorom;

— pacrio3HaBaTh TPOSBIICHHE  M3YYCHHBIX  (U3MYECKUX  SBJICHUH B
OKpYXalollleM MHpEe, B TOM 4YHCIC (PU3NYECKHE SBJICHHS B TPHUPOJE:



MPUMEPHI JBWKCHHUSI C PA3IMYHBIMH CKOPOCTSIMH B JKHUBOM W HEXUBOUN
npupoje; ACHCTBUE CHUJIBI TPEHUS B TPUPOJE W TEXHUKE; BIMSIHUE
aTMOC(EpHOro JIaBJICHUS HA >KMBOM OpPraHU3M; IJIaBaHHE PbIO; pblyaru B
TeJIe 4YeJOBEeKa; IMPHU ATOM IMEPEBOAUTH MPAKTUUYECKYIO 3a/ladyy B y4eOHYIO,
BBIICNISITh CYIIECTBEHHBIE CBOMCTBA/MpU3HAKUA (DU3UYECKUX SBICHUM C
MOMOIIIBIO MEe/1arora;

ONKCHIBATh M3YYCHHBIC CBOWCTBA TENl U (PU3WUYECKHUE SIBJICHHS, MUCIOJB3YS
bu3ndecKue BeIMYMHBI (Macca, 00BEM, TNIOTHOCTH BEIIECTBA, BPEMSI, ITYTh,
CKOpPOCTb, CPEIHSSI CKOPOCTb, CHJa YNMPYTrOCTH, CHUJIA TSHKECTH, BEC Telna,
CWJIa TPEHHS, JaBjeHUE (TBEPAOTO Tema, )KUIAKOCTH, Ta3a), BEITAIKUBAIOIIA
CHJIa, MEXaHW4YecKas padoTa, MOIIHOCTh, IUICUYO CHJIBI, MOMEHT CHJIBI,
KOO PUIIMEHT TOJIE3HOrO0 JIEWCTBHS MEXAHU3MOB, KHHETHUYecKass |
MOTEHIMAIbHASI YHEPTUA) C OMOPOM Ha CXEeMy; MPHU OMHCAHUHU PACKPHIBATH
(bU3MYECKUI CMBICI UCTIONB3YEMBIX BEJIIMYUH, UX O003HAYCHUS U €UHUIIBI
bU3MYECKUX BEJIHMYUH, HAX00Uums @opmynsl, céa3bleawue OAHHYI0
Qusuueckyo GelUUUHy C OpYeUMU GeIUHUHAMU, CMPOUMb  2paguKru
U3YUEeHHbIX — 3asucumocmell  uaudeckux — GeluuuH C  ONMOpOM  Ha
JTAJTAKTUYECKUI MaTepuan,

XapaKTEepPU30BaTh CBOWCTBA TeJ, (PU3NYECKHE SBICHHUS ¢ IPOIECCHI,
UCIIOJIB3Ys TpaBUia CIOKEHUS Cuil (BIOJIb OJHOM MpsMoi), 3axkou [Vka,
sakon llackans, 3axkon Apxumeoda, npaeuno pasnogecus pwviuaca (6aoxa),
«30]10moe Npasuioy Mexaruxku, 3aKOH COXpaHEHUS] MEXaHUYECKON dHEPIuH;
IpU 3TOM JaBaTh CJIOBECHYIO (OPMYIMPOBKY 3aKOHA U 3aNUCHIBAMb €20
mMamemamuyeckoe — 8blpadceHue  Noo  PYKOBOOCMEOM  nedazoca  C
obcydcoenuem niana pabomol;

OOBSCHATHh (PM3UYECKHUE SIBJICHUSI, TIPOIIECCHI U CBOWCTBA TEJ, B TOM YHUCIIC U
B KOHTEKCTE CHUTyalluii TMPaKTHKO-OPUEHTHPOBAHHOTO XapakTepa: IpHu
MOMOIIIM TIeJlarora BBISBJIATh TPUYUHHO-CIICICTBCHHBIC CBS3U, CTPOUTH
oObsicHeHHE U3 |—2 JOTrMYecKUx ILIAaroB € OMOpod Ha 1—2 M3y4YEeHHBIX
CBOMCTBA (DU3UYECKUX SIBJICHUH, PU3NUSCKUX 3aKOHA WU 3aKOHOMEPHOCTH;
peraTh TUIIOBBIE pacu€THBIE 3a/1aud B 1J€MCTBUE C OMOPON HA AJITOPUTM,
MpEeIBaAPUTEIHEHO pa300paHHBIN COBMECTHO C MEIaroroM, UCIOJIb3ys 3aKOHbI
1 (GOpMyJIbl, CBSI3bIBatONIME (DU3MYECKHE BETUYMHBI: HA OCHOBE aHajn3a
YCIIOBUSI 3aJ]a4uM 3aIMMChIBATh KPAaTKOE YCJIOBHE, MOJCTABIATh (HU3NUECKUE
BETUYMHBI B (POPMYJIBI MU TIPOBOJIUTH PACUYEThl, HAXOAWTH CIPABOYHBIC
JaHHBIC, HEOOXOMUMBIE IIJISi pEIIeHUs 3a7ad, OICHUBATh PEATMCTHYHOCTH
MOJTy4YeHHOU (PU3UUECKOM BETUYNHBI;

pacmo3HaBaTh IMPOOJEMBbI, KOTOPBIE MOYKHO PEIIMTh TMPH  ITOMOIIH
(GU3UYECKUX METOIOB IOCIIE MPEABAPUTEIILHOTO OOCYX ACHUS C MEaroroMm;
P TIOMOIIIM TIeIarora B OMUCAaHUW MCCIICIOBAHUS BBIICIATH TPOBEPSIEMOE
npeanojoxkenue (TUMOTE3y), C OMOpON Ha IUIAKTHYECKHN MaTepuan
pasznuyaTh U MHTEPIPETUPOBATH MOJYyUYCHHBINH pe3ybTaT, HAXOJUTh TMOCIE
OOCYXXJIEHHsI C TIeJarOrOM OIMMOKH B XOJE OMbITA, JelaTh BBHIBOABI MO €T0
pe3ynbTaTam;



— yYMETbh HaxOJUTh C UCMOJIb30BaHUEM IIU(PPOBBIX 00PA30BATENBHBIX PECYPCOB
OTBITHI MO HAOMIOACHUIO (PU3NYECKUX SIBICHUN WM (U3UUECKUX CBOWCTB
Ten: GopMyIupoBaTh MPOBEPSIEMbIE MPEINOIOKEHUS, COOUPATh YCTAHOBKY
U3 MPEJUI0KEHHOTO 00OpYIOBaHMS C OMOPOM Ha CXEeMy, 3aIlMChIBATh XOJI
ombITa U GOPMYIUPOBATH BHIBOJIBI MO PYKOBOACTBOM I€/1arora;

— BBINIOJIHATH TMPSIMBIE HM3MEPEHUS PACCTOSIHMS, BPEMEHH, MAacChl Tela,
00BEMa, CUJIBI U TEMIIEPATYPhI C UCMOJIB30BAaHUEM aHAJIOTOBBIX U IIU(PPOBBIX
npuOOpOB C OMOPOW Ha alNrOpPUTM; 3alHCHIBATh IMOKa3aHUs MPUOOPOB
C Y4€TOM 3aJaHHOM a0COJIFOTHOM MOTPEIIHOCTH U3MEPEHUM;

— TMPOBOJAUTH COBMECTHO C IEIaroroM HCCIEOBaHUE 3aBUCUMOCTH OJHOMU
bu3MYecKo BEIMYMHBI OT JPYrOoM C UCHOJb30BAaHUEM MPSMBIX U3MEpPEHUMN
(3aBUCUMOCTH MTyTH PaBHOMEPHO JABMXXYIIETOCS TeJla OT BPEMEHHU JIBHIKECHHUSI
TeJa; CUNbl MPeHUsl CKOJbI’CeHUs om Geca meia, Kaiecmea 00pabomku
nogepxHocmet menl U He3ABUCUMOCMU CUTbl MPEeHUs Om Niowaou
CONPUKOCHOBEHUSI Me; CUIbl YNPyeocmu Om YOJIUHEHUS NPYHCUHDL,
8LIMANKUBAIOWE CUIbl OM 00BEMA NOSPYIHCEHHOU dYacmu mead U Om
NIOMHOCMU  JHCUOKOCMU, €€ He3a8UCUMOCMU Om NIOMHOCMU mend, Om
2NyOUHDL, HA KOMOPYIO NOSPYHCEHO MeNo, YCI08ULl NIABAHUS mel, YCI08Ull
pasHogecus pviuaza u 010K08); IOl PyKOBOJCTBOM TI€/larora y4acTBOBAaTh B
IUTAaHUPOBAHUM Y4EOHOTO UCCIEIOBaHUS, COOUPATh YCTAHOBKY U BBINIOIHSITh
U3MEpPEHUsl, CJIeAys MPeNIOKEHHOMY IUIaHy, (UKCHPOBATh PE3YJIbTAThl
MOJIYYCHHONW 3aBUCUMOCTH (PU3WYECKUX BEIMYMH B BHJIC MPEIJIOKECHHBIX
TabuIl ¥ rpauKOB, ACJIaTh BHIBOJIBI 10 PE3yJIbTaTaM UCCIIEIOBAHMS;

— COOTHOCHTH KOCBEHHBIE H3MEpPEeHHS (U3MUECKUX BEIUYHUH (TIOTHOCTH
BEIIECTBA KUJKOCTH U TBEPAOTO Teja; CHJIa TPEHHs CKOJIBKEHUS; TaBJICHHUE
BO37yXa; BBHITAJKUBAIOIIASA CHJa, JEHCTBYIOIIAas Ha TMOTPYXEHHOE B
KUAKOCTh  Teno;  KOIPOUIMEHT  MOJE3HOTO  JCHCTBHS — MPOCTHIX
MEXaHU3MOB), CIIeysd MPEAJOKEHHOW WHCTPYKIWHU; TPU BBIMOIHECHUN
U3MEPEHHUI TOJ PYKOBOJCTBOM I€Jarora coOMpaTh IKCIEPUMEHTATIbHYIO
YCTAaHOBKY M BBIUMCIISTH 3HAUCHUE NCKOMOM BEITUIMHBL;

— coOmoaaTh MpaBuiia TEXHUKKA O€30MacCHOCTH TMpHU paboTe ¢ J1abopaToOpHBIM
000py1I0BaHUEM TOCIIE MPEABAPUTEITBHOIO 00CYKIEHUS C IIEJaroroM;

— COITOCTABJIATh TPUHIIMIBI ACHCTBUS TMPHOOPOB U TEXHHUUCCKUX YCTPOMUCTB:
BECBl, TEPMOMETP, JUHAMOMETpP, COOOIIArONIUECs COCYIbl, OapomeTp,
phIYar, MOJABIKHBIA U HEMOIBWKHBIN OJIOK, HAKJIOHHAS TIJIOCKOCTH C OMOPO
Ha TUJAKTUYSCKUN MaTepHua;

— XapakTepu30BaTh  MPUHIUIBI  JCHCTBUA  W3YYEHHBIX  NIPUOOpPOB
U TEXHUYECKUX YCTPOMCTB TMIOCJIE MPEIBAPUTEIBLHOTO OOCYKIEHUS C
MeJaroroM ¢ OMOpOM Ha WX ONUCaHus (B TOM YHCIE: TOIIIUITHUKH,
YCTPOMCTBO BOJOMPOBOJA, TUAPABINYECKUIN MPECC, MAHOMETP, BBICOTOMED,
MOPIIHEBOW HACOC, APEOMETP), UCIIONIb3Ys 3HAHUS O CBOMCTBAX (PU3UUYECKUX
SBJICHUI 1 HE0OX0IMMbIe (PU3NUECKHE 3aKOHBI M 3aKOHOMEPHOCTH;

— TMPUBOJIUTH MPUMEPHI / HAXOAUTH HHHOPMAIIHIO O TIPUMEPAX MPAKTUIECKOTO
UCTIONB30BaHUsl (DM3MUECKUX 3HAHWH B TOBCEAHEBHOW KU3HU JJIA



oOecnieuenuss Oe3omacHOCTM Tpu  oOpamieHMH C  npubopamMu U
TEXHUYECKUMHU yCTPOMCTBAMHU, COXPAHEHHUS 3/10pPOBbs U COOIIOAECHUSI HOPM
DKOJIOTHYECKOTO TIOBEICHMSI B OKPYXKAIOLIEH Cpele;

— OCYUIECTBJIATH C IOMOIIBIO Tenarora OTOOp MCTOYHMKOB MH(pOpMaluu B
cetu VIHTEpHET B COOTBETCTBHM C 3aJaHHBIM IIOMCKOBBIM 3allpOCOM, Ha
OCHOBE MMEIOIIMXCA 3HAHUM U MyTEM CPAaBHEHMS Pa3JIMYHBIX MCTOYHHUKOB
BBIIETISATE MHGOPMAIMIO, KOTOpasi SBISAETCS MPOTUBOPEUYUBON HIIM MOXKET
OBITh HEJIOCTOBEPHOM;

— HCIIOJIb30BAaTh IPH BBINOJHEHUM YYE€OHBIX 3aJaHUil HAay4YHO-TIOMYJIIPHYIO
JUTEpaTypy (PU3NYECKOrO COJAEP)KaHUs, CIPABOYHBIE MAaTEpPHAJIbI, PECYPCHI
cetu VHrepHeT; BiageTe NpUEMaMHU  KOHCIEKTHMPOBAaHUSA  TEKCTa,
npeoOpazoBaHusi HHOPMALIMU U3 OJJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;

— CcO3JaBaTh IIOJ PYKOBOACTBOM II€[jarora ¢ OOCYXIECHHEM IIIaHa padOThI
KpaTKHe MUCbMEHHBIE U YCTHBIE COOOIIEHHS Ha OCHOBE 2—3 HMCTOYHHKOB
uH(popMauu (QU3NYECKOTO COJAEPKAHMS, B TOM YHCIIE MyOJIMYHO JeJaTh
KpaTKHe COOOIIEHUS O pe3yJbTaTaX MPOECKTOB WM yUYE€OHBIX HCCIIEOBAaHUM;
IIPY 3TOM I'PaMOTHO HCIIOJIB30BaTh U3YUEHHBIN ITOHATHMHBIN amapar Kypca
(U3HUKH, COMPOBOXKIATH BHICTYIVICHHE MPE3CHTALINEH;

— MIpH BBINOJIHEHUU YYE€OHBIX IMPOEKTOB U MCCIIECJOBAHUN IO/ PYKOBOJICTBOM
nejarora pacrnpeaeisaTh OO0S3aHHOCTHM B TIpPyNIE B COOTBETCTBUH C
IIOCTABJICHHBIMH 3aJla4aMM, CIEAUTH 3a BBIIOJHEHHEM IUIAaHA JCHCTBUM,
aJIeKBaTHO OILICHUBAaTh COOCTBEHHBIM BKJIaX B JAESATENBHOCTh TPYIIIBL;
BBICTPAMBaTh KOMMYHHKAaTUBHOE B3aUMOJCWCTBUE, YUYWUTHIBAs MHEHHUE
OKpPYXaIOLIUX.

8 KIIACC
[IpenmeTHble pe3ynbTaThl Ha 0a30BOM YpPOBHE JOJKHBI OTpa)xaTb
c(hOpMUPOBAHHOCTh Y 00YUAIOIINXCSI YMEHUM:

— OPHUEHTUPOBATHCS B TMOHATUAX M ONEPUPOBATH UMU Ha 0a30BOM YpOBHE:
Macca M pasMepbl MOJEKYJ, TEIUIOBOE JBHKEHHUE aTOMOB WU MOJIEKYII,
arperaTHbIe COCTOSIHHS BEIIECTBA, KPUCTAUIMYECKHUE U amMop(dHbIE Tena,
HACBHIIIEHHBI U HEHACHIIIEHHBIN Map, BIAXXHOCTh BO3AyXa; TeMIIeparypa,
BHYTPEHHSSI DHEPTUS, TEILUIOBOW JIBUTATEIIb; SJIEMEHTAPHBIA JICKTPUUECKUAN
3apsid, JJIEKTPUUECKOE I10JIe, NPOBOAHUKUA W JUAJICKTPUKH, MOCTOSHHBIN
AIEKTPUYECKUN TOK, MATHUTHOE TIOJIE;

— pa3nuyaTh SBJICHUS TOCJIE TPEABAPUTEIHLHOTO OOCYXKICHHS C IeJaroroMm
(TemyioBO€ pacHIMpeHue/cxKaTue, Temonepenaya, TElJIoBOE pPaBHOBECHE,
CMauMBaHUE, KAaIWIJISIPHBIC SIBJICHUS, UCTIAPEHUE, KOHICHCALIMS, TIJIABJICHUE,
KpUCTaJUIU3alus (oTBEpaEBaHUE), KUIICHUE, Temionepegaya
(TerIOMPOBOJHOCTh,  KOHBEKIHUS, U3JIy4Y€HUE); DJICKTPU3ALMS  Tell,
B3aUMOJECUCTBUE 3aAPSIAOB, JEUCTBUS JIIEKTPUYECKOTO TOKA, KOPOTKOE
3aMbIKaHHE, B3aWMOJICUCTBUE MArHUTOB, JACHCTBHE MAarHUTHOTO TOJIS
Ha MMPOBOAHUK C TOKOM, AJIEKTPOMArHUTHAs WMHIYKIHS) MO OMNHUCAHUIO UX



XapaKTEPHBIX CBOMCTB M Ha OCHOBE OMNbBITOB, JEMOHCTPUPYIOIIMX JIaHHOE
bu3nUecKoe SBICHHUE,

pacrno3HaBaTh ¢ MOMOIIBIO TEJarora MposiBJICHUE U3YyYEHHBIX (U3UUECKUX
SBJIICHUM B OKPY>KalOIlleM MHUpE, B TOM YHCIe (PU3NYECKHE SIBICHUS B
IpUPOJIe: MOBEPXHOCTHOE HATSKEHUE U KalUJUISIPHBIC SIBJICHUSI B TIPUPOJIE,
KpUCTaUlbl B npupozae, uszinydeHue CoslHLA, 3aMep3aHue BOJIOEMOB,
MOpCKHe OpH3bl, 00pa30BaHUE POCHI, TyMaHa, UHES, CHEra; dJIEKTPHUUECKHE
SBIICHUS B aTMocdepe, SIEKTPUUECTBO KUBBIX OPraHW3MOB; MAarHUTHOE
noJie 3eMJIH, Ipeid MOTFOCOB, PO MATHUTHOTO TTOJIS JJIS )KU3HU Ha 3eMIle,
NOJIIPHOE CHUSIHWE, IPU 3TOM [EPEBOAUTH MPAKTHYECKYIO 3aJady B
yueOHYI0, BBIIEIATh CYIIECTBEHHBIE CBOMCTBA/MPU3HAKH (UBHUECKUX
SIBJICHUU;

OINKCHIBaTh IOJI PYKOBOJCTBOM I€Jarora ¢ 0OOCYXJIE€HUEM IUIaHa paboTh
U3yYEHHbIE CBOMCTBA TeNl U (PU3NYECKUE SBICHUS, UCTIOIb3Ys (hU3MuecKue
BEJIMYMHBI (TeMIepaTypa, BHYTPEHHSS SHEPrusi, KOJHYECTBO TEIUIOTHI,
yaelbHas TEIJIOEMKOCTh BEUIECTBA, YJAENbHass TEIUIOTa IUIABJICHUSA,
yaelibHas TEIIoTa NapooOpa30BaHUsl, yAEIbHAS TEIIOTa CTOPAHUS TOILIUBA,
KO3((PUIIMEHT MOJE3HOTO JACUCTBUS TEIUIOBOM MAaIIMHBI, OTHOCUTEIbHAs
BJIQXXHOCTh BO3/yXa, JJIEKTPUUECKUN 3apsil, CUIa TOKa, SJIEKTPUYECKOE
HaIpsHDKEHUE, COINPOTHBIICHUE MPOBOAHUKA, YAEIbHOE CONPOTUBICHUE
BEILECTBA, pabOTa M MOIIHOCTh AJIEKTPUYECKOTO TOKA); MpPU ONUCAHUU
MpaBUIBHO TPaKTOBAaTh C TIOMOIIBIO Tefarora (U3MYECKUl CMBICTT
UCIIOJIb3YEMbIX BEIMYUH, 0003HAYEHUS W CAMHUIIBI (PU3UUECKUX BEJIIMYUH,
HAXOJUTh (OPMYJIbI, CBS3BIBAIOIINE JAHHYIO (DU3UYECKYIO BEJIMYUHY C
JPYTUMHU  BEIIMYUHAMHU, CTPOUTHh TpadUKH HU3YYEHHBIX 3aBUCHUMOCTEH
(U3UYECKUX BEIMYHH,

ONPEAENATh MOCIIE MPEABAPUTENBHOIO OOCYKJEHUS C TIEAaroroM CBOWCTBA
TeN, (PU3NYECKUEe SIBJICHUS U MPOLECCHI, UCIIOJIb3Ys] OCHOBHBIE MOJOXKEHUS
MOJIEKYJIIPHO-KUHETUYECKON TEOpUM CTPOEHUs BEUIeCTBa, NPUHIUI
CyNeprno3ullui ToJieM (Ha Ka4eCTBEHHOM YPOBHE), 3aKOH COXpaHEHUS
3apsiga, 3akoH OMa Jisi ydacTka Uenu, 3akoH J{ocoyna—/lenya, 3aKOH
COXpaHEHUs! SHEPIruM; IMPU STOM HAXOIUTHh CIOBECHYIO (HOPMYIUPOBKY
3aKOHa W €ro MaTeMaTHYeCKOe BBIPAKEHUE C ONOpOod Ha IHU(pPOBbIE
oOpa3oBaTeIbHbIE PECYPCHI;

COOTHOCHUTH TOJ] KOHTPOJIEM Iefarora (pu3nueckue Mmpouecchl U CBOWCTBA
TEJ, B TOM YHUCJI€ U B KOHTEKCTE CUTyalluil MPAKTUKO-OPUEHTHPOBAHHOTO
XapakTepa, NpH IMOMOIIMA TNeAarora BbISBIATh MPUYMHHO-CIEACTBEHHBIC
CBSI3U, CTPOUTH OOBsICHEHUE M3 1—2 JIOrMYeCKMX LIaroB ¢ omnopoil Ha 1-2
U3YYEHHBIX CBOMCTBA (PU3MYECKHUX SIBICHHM, (PU3MUECKHX 3aKOHOB WJIIH
3aKOHOMEPHOCTEN;

pemaTh TUIOBBIE pacy€THble 3a7auu B 1—2 JelcTBUSL C OMOpoOM Ha
aJITOPUTM, TMpPEIBAPUTENILHO pa300paHHBIE COBMECTHO C T€Iarorom,
UCIIOJIb3YsI 3aKOHBI U (hOPMYJIbI, CBSI3bIBAIONINE (PHU3NYECKUE BEIUYMHBI: HA
OCHOBE aHaJIM3a YCIOBHS 3a/JlauM 3allUChIBATh KPATKOE YCJIOBUE, BBISIBISATH



HEJOCTAaTOK JaHHBIX JJI PEIICHUS 3a/1a4yH, BHIOUPATH 3aKOHBI U (HOPMYIIBI,
HEOOXOuMble i1 €€ pEeLIeHUs, NPOBOAUTh pacy€Tbl M CpPAaBHUBATH
NOJIyYEHHOE 3HaUEHUE (PU3NYECKON BETMUMHBI C U3BECTHBIMU JIAHHBIMU;
UMETh NPECTaBICHUE O IPoOIeMax, KOTOPbIE MOXKHO PEIIUTD [IPH ITOMOIIN
(u3NYECKUX METOMIOB MOCJE MPENBAPUTEIBHOTO OOCYXKACHUS C MEIaroroM;
UCIIOJIb3Ysl ~ ONHMCAHWE  MCCIECJOBAaHUSA,  BBIACIATH  IPOBEPSEMOE
NPEANOJIOKEHNE, OLEHUBATh MPABWIBHOCTH  MOPSAKAa  MPOBEACHUS
WCCJIEIOBAHMSI, I€TIATh BBIBOJIBI;

YMETb HaXOJIUTh C UCIIOJIb30BaHUEM LIU(PPOBHIX 00PA30BATENBHBIX PECYPCOB
OMBITHl IO HAONIONEHUIO (PU3MUECKUX SBICHUM MU (U3NYECKUX CBOMCTB
Ten (KanWUISIpHBIE SIBICHUS, 3aBUCHUMOCTh JABJIEHUS BO3JyXa OT €ro
o0bEMa, TemmepaTyphl; CKOPOCTH IpoLlecca OCTbIBAaHUS/HArpEBaHUS IpU
U3JyYEHUH OT LBETA M3JTy4arollei/IOrIOMaoIeld MOBEPXHOCTH; CKOPOCTh
UCIIAPEHUS BOJABI OT TEMIIEPATYPHI KUAKOCTH M IUIOIIAIN €€ NOBEPXHOCTH;
IEKTpU3alMsg TE€I M B3aUMOJEHCTBHE  DJIEKTPUYECKHUX  3apsAIOB;
B3aMMOJIEUCTBUE MOCTOSHHBIX MAarHUTOB, BU3YyaJIU3alllsl MarHUTHBIX MOJEH
NOCTOSIHHBIX MArHWTOB; JACHCTBUS MArHUTHOTO TMOJs HAa IPOBOJHUK
C TOKOM, CBOWCTBa  3JIGKTPOMAarHuTa, CBOICTBAa  3JEKTPOJBHUIaTENs
MOCTOSIHHOTO TOKa): (OpMYyIUpOBaTh MPOBEPSEMBIE MPEIIOIOKEHUS,
coOMpaTh YCTAaHOBKY W3 TMPEIOKEHHOTO OOOpYJIOBaHMS C OINOpPOM Ha
CXEMY; OIMChIBaTh XOJ ONblITa U (OPMYyJIHPOBaTH BHIBOABI IOA
PYKOBOJICTBOM II€J1arora;

UMETh IMPEACTABICHUS O W3MEPEHUU TEMIEPATyphl, OTHOCHUTEIBHON
BJIQXHOCTH BO31yXa, CWIBl TOKA, HANPSIKEHHS C MCIOJb30BAHUEM
aHaJIOTOBBIX MPUOOPOB U AATYMKOB (PU3MUYECKUX BEIMYMH; MPU MOMOIIU
nejarora CpaBHMBAaTh pe3yJbTaThl H3MEpPEHUH C Yy4E€TOM 3a/JlaHHOMN
a0COJIIOTHOM MOTPEIIHOCTH;

IPOBOJUTH COBMECTHO C MEAAroroM HCCIEI0BAHUE 3aBUCUMOCTH OJIHOM
(Gu3MYECKO BEIMYMHBI OT APYrOW C UCHOJB30BAHUEM MPSIMBIX HU3MEPEHUN
(3aBUCHUMOCTb CONPOTHUBIIEHUSI MPOBOJHMKA OT €ro JUIMHBI, IUIOLIAAH
MONEPEYHOT0 CEYEHUS U YJEIbHOTO CONPOTUBIIEHUS BEILECTBA TPOBOIHUKA;
CWJIBI TOKA, MAYLIETO 4epe3 MPOBOAHMUK, OT HAIPSDKEHUS HAa IPOBOJHUKE;
UCCJIEIOBAHUE  TOCIENOBATEJIBHOIO W IApaUIE]bHOTO  COEOUHEHUN
IPOBOJHUKOB): IUIAHUPOBATh HCCJEOBaHUE, COOMpPaTh YCTAaHOBKY W
BBIIOJIHATh ~ M3MEPEHUS  NOJ  PYKOBOJACTBOM  II€Jlarora,  Cienys
OpeJIOKEHHOMY  TUIaHy,  (UKCHUpOBaTh  pe3yJbTaThl  IMOJYyYEHHOU
3aBUCUMOCTH B BHUJI€ TaONMI] U IpaUKOB, JelaTh BHIBOABI IO pe3yibTaTam
UCCJIEI0BAHUS TTOCTIE OOCYKICHHUS C MEJaroroMm;

COOTHOCUTh KOCBEHHBbIE H3MEPEHHUs (PU3NUECKUX BeIUYUH (yAesbHas
TEMJI0EMKOCTh BEIIECTBA, COMPOTUBJICHUE MPOBOAHUKA, paOd0Ta U MOIIIHOCTh
IIEKTPUYECKOr0 TOKA): C MOMOULIBIO IMEAarora IUIAHUPOBAaTh H3MEPEHUS,
coOMpaTh SKCIEPUMEHTAIBHYI0 YCTaHOBKY, CJenys MpeaoKeHHOU
WHCTPYKIIUH, U BBIYUCIIATh 3HAUYEHUE BEJTUUYHMHBL



cOOJII0IaTh MpaBUia TEXHUKU 0E€30MacHOCTU Mpu pabote ¢ 1abopaTOpHBIM
000pyZ0BaHUEM TOCIIE TTPEABAPUTEILHOTO 00CYKACHHUS C IE€IaroroMm;

COMOCTAaBIIATh C MOMOLIBIO I€Jarora MNPUHLHUIBI JEUCTBUS H3YyYEHHBIX
NpUOOPOB U TEXHUYECKUX YCTPOWCTB C OMOPOM HAa MX OMHCAHUS (B TOM
Yyucle: CHCTeMa OTOIUIEHHsS JIOMOB, THUIPOMETp, MapoBas TypOuWHa,

aMIIEpMETp, BOJIBTMETD, CUETUMK ANEKTPUYECKOU DHEPIUH,
AIIEKTPOOCBETUTEIbHBIE  MPUOOPBI, HArpeBaTeIbHBIE  SJIEKTPONPUOOPHI
(mpumepsr), ANEKTPUYECKUE IIPEJOXPAHUTEIIH; 3JIEKTPOMArHuT,

AJIEKTPOJBUTATEIh  MOCTOSHHOTO  TOKA), HWCMOJB3YSd  METOAUYECCKUE
MaTepuajbl O CBOWCTBaX (PU3MYECKUX SBJICHHHM HM  HEOOXOJMMBIC
buznYecKre 3aKOHOMEPHOCTH;

pacro3HaBaTh MOCJIE MPEIBAPUTEIHLHOTO 00CYKICHHS C TIeIaroroM MPOCThIE
TEXHUUYECKHE YCTPOHMCTBA M M3MEPUTEIIbHBIC TMPUOOPHI II0 CXeMaM U
CXEMAaTHYHBIM PUCYHKaM (KHUIAKOCTHBIA TEPMOMETpP, TEPMOC, TICUXPOMETP,
TUTPOMETp, JBUTATEIh BHYTPEHHETO CrOpaHUs, 3JCKTPOCKOIN, PEOCTar);
COCTABJISITh CXEMBI JJICKTPHUECKHX IICTIEH ¢ IOCIeNOBATCIbLHBIM |
napauieIbHBIM ~ COCJAMHEHHEM  DJJIEMEHTOB,  COOTHOCS  YCIIOBHBIE
0003HaYEHUS FIIEMEHTOB JIEKTPUUSCKUX TICTICH;

MPUBOJIUTH IPUMEPBI/HAXOIUTh HH(POPMAIMIO O TIpUMEpax MPaKTHYECKOTO
WCIIOJB30BaHUs (U3UYECKUX 3HAHUH B IIOBCEIHEBHOM JKM3HHU IS
oOecrieueHusi 0€30mMacHOCTH TpU  OOpalleHuu C [OpudbopamMu |
TEXHUYECKUMHU YCTPOHMCTBAMH, COXPAHEHUS 370POBbS U COOJIOICHUS HOPM
AKOJIOTHYECKOTO MOBEJICHHS B OKPY KaIOIIEeH cpefie;

OCYIICCTBJIATh C TIOMOIIBI0 TIeAarora MOWCK HWHQpOpManuu (U3HIECKOTO
colepkaHusl B ceTH HTEpHET, Ha OCHOBE HMMEIONIUXCS 3HAHUA U MYyTEM
CpaBHEHHUS JOIOJHHUTEIBHBIX HMCTOYHUKOB  BBIJACIATH, WHGOPMAIHIO,
KOTOpas SBISICTCS TIPOTUBOPEUNBON U MOKET OBITh HEJTOCTOBEPHOM;
WCIIOJIB30BaTh MPHU BBHITIOJIHCHUH YYCOHBIX 3aJaHUN OTOOPAHHYIO I€1aroroM
HayYHO-TIOMYJISIPHYIO JTUTEPATypy (PU3UUYECKOTO COASp)KaHHUs, CIIPaBOYHBIC
MaTepHuallbl, pecypchl CeTH HHuTtepHer; BJIAJIETH npuéMamu
KOHCTICKTUPOBAaHMUS TeKCTa, IpeoOpa3oBaHus HWHGOPMAIUU W3  OJHOM
3HAKOBOW CHCTEMBI B JPYTyI0 C OIMOPOW Ha aJITOPUTM W YTOUHSIOUIHE
BOIIPOCHI TIE1arora;

co3daBaTh IOJ PYKOBOJCTBOM Ilefarora ¢ OOCYXKICHUEM IIIaHa pPadOThI
MUChbMEHHBIE U KpaTKUE YCTHBIE COOOIIeHus, 0000mas uHopmaiuoo u3
HECKOJIBKUX HCTOYHHUKOB (DH3WYECKOro COACp)KaHUSA, B TOM YHCIE
MyOJMUYHO TPEACTABIATh PE3yJIbTaThl MPOEKTHONW WM HCCIIEI0BATEIHCKOMN
JESTENbHOCTH; IPU 3TOM I'PAMOTHO MCIOJIb30BATh U3YUYEHHBIN ITOHATUUHBINA
ammapar Kypca (U3UKH, COMPOBOXKIATH BHICTYTVICHUE MTPE3CHTAILINECH;

IpY  BBITIOJIHCHHH Y4YEOHBIX TIPOEKTOB M HCCICAOBAHUN (DU3NUCCKUX
MPOIIECCOB T0J] PYKOBOJICTBOM II€/Iarora paclpeneisaTh OO0sS3aHHOCTH B
rpynmne B COOTBETCTBHHM C TIOCTABJICHHBIMH 3aJa4aMH, CICIUTh 3a
BBITIOJIHCHWEM TUIaHa JEHCTBUH M KOPPEKTUPOBATh €ro, aJeKBAaTHO
OIICHMBATh COOCTBEHHBIM BKJaJ B JCATCIIBHOCTH TPYIIIbLI; BHICTPAWBAaTh



KOMMYHUKATHBHOE B3aWMOJICHCTBUE, TPOSBISISI TOTOBHOCTH pa3pemniaTh
KOH(JIUKTHI.

9 KJIACC
[IpenmeTHble pe3ynbTaThl Ha 0a30BOM YpPOBHE JOJKHBI OTpa)kaTh
c(hOpMHUPOBAHHOCTh Y 00YUAIOIINXCSI YMEHUM:

— OPHUEHTUPOBATHCS B TMOHATHUAX M ONEPUPOBATH UMH Ha 0a30BOM YypOBHE:
cucTtemMa oOTcu€Ta, MarepuajgbHas TOYKa, TPACKTOPUS, OTHOCHUTEIHLHOCTH
MEXaHUYECKOTO JIBIKCHUS, nedopMmarius (yrnpyras, IiiacTUIecKas), TpeHue,
YeHmpocmpemMumeibHoe YCKOpeHue, HEBECOMOCTb M TEPErpy3KHu; ILEHTP
TSDKECTH; aOCOJIOTHO TBEPJOE TEIO, IIEHTP TSHKECTH TBEPIOTO Teua,
paBHOBECHE;, MEXaHMYECKHE KoJieOaHUS U BOJIHBI, 3BYK, WH(Pa3BYK
U yJIBTPa3BYK; DJICKTPOMArHUTHHIE BOJIHBI, IIIKajIa AJIEKTPOMArHUTHBIX BOJIH,
CBET, OJM30PYKOCTh H JaJbHO30PKOCTb, CHEKmMpbl UCHYCKAHUA U
noeniowienusi; anbda-, OeTa- W raMma-u3Iy4deHHUs, H30TOIbI, sACpHAs
DHEPIeTHKA,

— COOTHOCHTH SIBJICHHSI TTOCJIE TPEIBAPUTEIHHOTO OOCYKIEHHUS C TIEAaroroM
(paBHOMEpHOE u HEPaBHOMEPHOE MPSMOJIMHEHHOE JIBIDKEHUE,
PaBHOYCKOPEHHOE TPSIMOJIMHEHHOE JIBIDKCHHE, CBOOOTHOE IMageHue Tell,
PaBHOMEPHOE JIBIDKCHHE IO OKPYKHOCTH, B3aUMOJICHCTBUE TEN, PEaKTUBHOE
JBIDKEHWE, KojeOaTenbHOe ABMKCHHE (3aTyXalolie W BBIHYKJICHHBIC
KoJieOaHus), PE30HAHC, BOJHOBOE JIBMKEHHE, OTPAXKCHHE  3BYKa,
NPSIMOJIMHEWHOE PpacIpOCTpaHEHHUE, OTPAXKEHHE M IIPEJIOMIICHHE CBETa,
MIOJTHOE€ BHYTPEHHEE OTPAXKCHHE CBETA, Pa3ioKeHUE OCIOro CBETa B CIICKTP
U CJIOXXCHUE CIICKTPAIbHBIX IIBETOB, IUCIIEPCHUS CBETa, E€CTECTBEHHAS
PaaoOaKTUBHOCTb, BOSHUKHOBEHHE JMHEMYATOrO CIEKTpPa H3IIYUCHHUS) I10
OMMCAaHWIO HMX XapaKTepHBIX CBOMCTB W Ha OCHOBE  OIBITOB,
JEMOHCTPUPYIONTUX JaHHOE (PU3UYSCKOE SIBICHUE;

— pacIio3HaBaTh C TIOMOIILIO TIEAArora MPOSIBICHUE M3YYEHHBIX (HU3MYCCKUX
SBJICHMA B OKpYXKaromeM Mupe (B TOM dYHCiIe (U3HYECCKUE SBICHUS B
NpUpOJC: TMPWINBBI W OTJIMBBI, JBIKEeHUE TaHeT COTHEYHOW CHCTEMBI,
PEaKTHBHOE JIBIDKCHHWE JKWUBBIX OPTaHW3MOB, BOCHPHSITHE 3BYKOB
JKUBOTHBIMH, 3€MJICTPSICEHUE, CEHCMHUUYECKHE BOJIHBI, I[yHAaMH, 3XO0, IIBETa
TeJI, ONITUYECKHE SBJIICHUS B TIPUPOJIC, OMOJOTHICCKOE ACHCTBHE BUIUMOTO,
yIbTPa(HOIETOBOTO W  PEHTTEHOBCKOTO  W3JIYYCHHM; €CTeCTBCHHBIN
pPaAMOaKTUBHBIN (POH, KOCMUYECKHUE Jy4Yd, PATUOAKTUBHOE W3ITyUCHHE
OPUPOAHBIX MHUHEPAIOB;, JEUCTBHE PAJUOAKTUBHBIX W3IIyYCHHH Ha
OpraHu3M YeJIOBEKa), MPU 3TOM TOJI PYKOBOJICTBOM TI€Iarora MepeBOIUTH
NPaKTUYECKYI0  3aJadyy B Yy4eOHYI,  BBIJACIATH  CYIICCTBEHHBIC
CBOMCTBA/TIPU3HAKU (PU3UUECKUX SBJICHU;

— OMNWCHIBaTh MOJ PYKOBOJCTBOM II€/larora ¢ OOCYXJIEHHEM IulaHa paOOThI
W3YYCHHBIC CBOMCTBA TeNl M (U3MYCCKHUE SBIICHHS, UCTIONB3Ys (HU3UICCKUE
BEJIMYMHBI (CPeIHSAsS W MIHOBEHHAas CKOPOCTh Tejla IPH HEPaBHOMEPHOM
JBIDKEHUU, YCKOPEHHE, TMepeMellleHrue, IyTh, YIJIoBas CKOPOCTh, CHJIA
TpPEHUsI, CUJla YIPYTrOCTH, CHJIA TSHDKECTH, YCKOPEHHUE CBOOOJHOTO TMaeHus,



BEC Tela, UMIYJIbC Tela, UMIYJIbC CHJIbI, MeXaHudeckas pabora u
MOIIHOCTb, MOTEHLUAIbHASI SHEPTUS TeNa, MOJHATOrO HAJl MOBEPXHOCTBIO
3eMJIM, TOTEHLIMAJIbHAsl SHEPTUS CKATOW MPYKUHBI, KHHETUYECKAsl SHEPT U,
[OJIHAs MEXAaHWYECKash HHEpPrusi, Mepuoj] M YacTora KoseOaHuil, IIuHa
BOJIHBI, TPOMKOCTh 3BYKa U BBICOTa TOHA, CKOPOCTb CBETa, IOKAa3aTellb
IPEJOMJICHUSI CPE/bl); IPU OINUCAHUU C IOMOILIBIO YUYUTENS IPaBUIBHO
TPAKTOBAaTh (PU3UYECKUM CMBICI HCIOJIb3YEMBIX BEIUYMH, 0003HAUCHUS U
eIUHULBI (PU3NYECKUX BEJIUYUH, C OMOPOH HAa METOJWYECKUX MaTepuall
HaXOAUTh (OPMYJIBI, CBS3BIBAIOLINE JAHHYIO (DU3MYECKYI0 BEIUYUHY C
IPYTMMH BEJIMYMHAMH, CTPOUTh TpadUKH H3YyYEHHBIX 3aBHCHUMOCTEH
(bU3UYECKUX BEINYNH;

XapaKTepU30BaTh IOCIE IPEIBAPUTEIBHOTO OOCYXJEHUS C IEJaroroM
CBOMCTBAa TeN, (PU3UUECKUE SIBJICHUS M TMPOLECCHI, HCIOJb3Yys 3aKOH
COXPAaHEHHUS HSHEPruu, 3aKOH BCEMUPHOIO  TATOTEHUS, IPHUHLMUII
CYNEpHO3ULIMA CUJI, TPUHUOUI OTHOCUTENbHOCTH [anmunes, 3aKoHbBI
HpioToHa, 3aKOH COXpaHEHUs HMITYJIbCA, 3aKOHbl OTPaXXEHUSA U
IPEJIOMJICHUS] CBETA, 3aKOHBI COXPAaHEHUS 3apsI0BOTO U MACCOBOTO UHCEN
IpU SJIEPHBIX PEAKLHUAX; TIPU STOM HAXOIUThH CIOBECHYIO (OPMYITHUPOBKY
3aKOHAa M €ro MaTeMaTHYeCKOE BBIPAXXEHUE C ONOpOM Ha LU(PPOBBIE
o0Opa3oBaTeIbHbIE PECYPCHI;

COOTHOCHUTH IOJ] KOHTPOJIEM Iejarora (pusnueckue Mmpouecchl U CBOWCTBA
TeJ, B TOM 4YHCJ€ U B KOHTEKCTE CUTyaluil MPaKTUKO-OPUEHTUPOBAHHOTO
XapakTepa: BBIABISATb IpPU TOMOIIM IeJarora HPUYUHHO-CJIEICTBEHHBIE
CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTHUECKHUX IIaroB ¢ Ornopou Ha 2—3
U3YYEHHBIX CBOMCTBA (DM3MUYECKUX SIBICHUH, (PU3MUECKUX 3aKOHOB WU
3aKOHOMEPHOCTEN;

pelaTh THUIIOBBIE pacu€THbIC 3amadyd B 1—2 JEWCTBUS C OIOpPOM Ha
ITOPUTM, TPEIBAPUTENBHO pa300paHHBIN COBMECTHO C, UCTIONb3Ys 3aKOHBI
u (GopMyJbl, CBS3bIBarOlIME (DU3NUECKHME BEIMYHMHBI: Ha OCHOBE aHaJM3a
YCIIOBHSI 3aJjauM 3alKChiBaThb KPAaTKOE YCJIOBHUE, BBISIBISTH HEIOCTAIOLINE
WIM U30BITOYHBIE JTAHHBIE, BHIOMPATh 3aKOHBI U (POPMYJIbI, HEOOXOAUMbIE
JUISL pelleHus, MPOBOJAUTH PAacy€Tbl M OIEHUBATH C TMOMOUIBIO YYUTENS
PEATUCTUYHOCTH MOJIYYEHHOIO 3HaYEHUS] PU3NUECKON BETUUHHBI;

UMETh NPECTaBICHUE O PoOIeMaxX, KOTOPbIE MOXKHO PEIIUTh MIPU OMOIIN
¢u3nyecKux METOJOB; UCHOJIb3Ysl ONUCAaHUE HCCIENOBaHUS, IOCIe
IpEeIBApUTENBLHOTO OOCYKIEHUSI C TeNaroroM BBIIEIATh IPOBEPSIEMOE
NPEANnoJOKEeHWEe, OLEHUBATh  MPABWIBHOCTh  MOPSAKAa  MPOBEACHUS
UCCJIEIOBAHMS,  JIefaThb  BBIBOJIbI,  HMHTEPIPETHPOBATH  PE3YJIbTATHI
HaOJIIOJICHUH U ONBITOB;

YMETb HaXOJIUTh C UCHOJIb30BAaHUEM IIU(PPOBHIX 00pa30BATEIbHBIX PECYPCOB
OTBITHI MO HAOMIOACHUIO (PU3UYECKUX SIBICHUN WU (U3UUYECKUX CBOWCTB
Ten (M3ydeHHe BTOPOTo 3akoHa HbIOTOHA, 3aKOHA COXpaHEHUs PHEPIrHH;
3aBHCHMOCTbH Mepro/ia KoueOaHuil NpyKUHHOTO MasiTHUKA OT Macchl Ipy3a U
KECTKOCTU MPYNKUHBI U HE3aBUCUMOCTH OT aMIUIUTY]Ibl MaJIbIX KOJeOaHuil;



OPSIMOJIMHEMHOE pacIpoCTpaHeHHE CBETa, paslioKeHue Oeloro cBera B
CTICKTp; M3yYEHHE CBOWCTB HM300paKEHHUS B IUIOCKOM 3€pKalie U CBOWCTB
U300pakKeHHsI TIpEeMETa B COOMpArOIIeH JHH3E; HAOMI0ICHUE CIUIONIHBIX U
JVMHEHUYATBIX CIIEKTPOB M3IyUEHHS): CAMOCTOSTENILHO COOMPATh YCTAaHOBKY
U3 M30BITOYHOTO Habopa OOOPYIOBaHMS C OMOPON HAa CXEMY; OIMCHIBATH
XOJ OTIBITa U €T0 Pe3yibTaThl, (POPMYIUPOBATH BHIBOJIBI IO PYKOBOJICTBOM
Te/1arora;

MPOBOJUTH TIPH HEOOXOIUMOCTH CEPHUI0 MPSIMBIX H3MEPEHUH, OMpeiesisa
CpeqHee 3Ha4YeHHE M3MEpseMOW BEIWYUHBlI (QoKycHoe paccmosnue
cobuparoweil JIUH3BL); 000CHOBBIBAaTh BBIOOD criocoba
WU3MEPEHUS/ M3MEPUTEITHHOTO PUO0PA;

NPOBOJAUTH COBMECTHO C TIEAaroroM WCCICOBAaHWE 3aBUCHMOCTEH
bu3MUecKuX  BEJIMYMH  C UCMHOJB30BAaHUEM  MPSIMBIX  HM3MEpEHUM
(3aBUCHUMOCTh TIyTHU OT BPEMEHU NPU PABHOYCKOPEHHOM JBIKEHUU O€3
HaYaJIbHOW CKOPOCTH; Mepuoja KojeOaHui MaTeMaTuueCKoro MasiTHUKa OT
JUTMHBI HUTH; 3aBUCUMOCTH YTJIa OTPAXEHHUS CBETA OT yIJia MaJeHUus U yria
NPETOMJICHUST OT yIjla MaJCHHUs): MOcie OOCYXACHUS TOJ PYKOBOACTBOM
nejarora IJIaHUPOBATh MCCIIECIOBAaHNE, COOMPATh YCTaHOBKY, (PUKCHPOBATH
pe3ynbTaThl TOJYYCHHOW 3aBUCHMOCTH (PU3NYECKMX BEJIMYMH B BHJIC
TabnwI 1 rpaduKOB, ACIIaTh BHIBOJBI ITO Pe3yJIbTaTaM UCCICIOBAHMS;
COOTHOCUTh KOCBEHHBIE H3MEpeHUsi (U3MYECKUX BEIUYUH (CpenHss
CKOPOCTb U YCKOPEHHUE Teja MPU PAaBHOYCKOPEHHOM JIBUKEHUH, YCKOPEHUE
CBOOOJHOTO TMaJieHUs, JKECTKOCTh NPYXKHUHBI, KOAXDOUIIMEHT TpPEeHHUS
CKOJIBKEHHS, MeXaHuueckas padoTa | MOIIHOCTh, YacTOTa W TIEPHO
KOJIeOaHMI MaTeMaTUYECKOTO U MPY>KUHHOTO MasiTHUKOB, ONTUYECKAs CUjla
coOuparolel JUH3bI, PaJUOaKTUBHBIA (OH): ¢ TMOMOIIBIO Texarora
IJIAHUPOBATh W3MEPEHHs; COOMpaTh SKCIEPHUMEHTAIBHYIO YCTaHOBKY W
BBITIOJIHATh M3MEPEHUS, CICAys TMPEIIOKCHHOW HHCTPYKIIUW, BBIYUCIIATH
3HAUCHWE BEIMYMHBI U aHAM3UPOBATH TMOJYyYCHHBIE PE3YIbTAThI C YIETOM
3aJIaHHOM TIOTPENTHOCTH U3MEPCHUIA;

COOJII0/IaTh MpaBUJia TEXHUKH 0€30MacHOCTU MpU paboTe ¢ JabopaTOPHBIM
000py0BaHUEM TIOCIIE TIPEABAPUTEILHOTO 00CYKICHHUS C MEIaroroMm;
COTMOCTAaBIISATh C TOMOINBIO TIEJarora OCHOBHBIE TPHU3HAKH H3yYEHHBIX
bu3ndecKkux MojeNel: MaTephalibHas TOYKa, a0CONIOTHO TBEPAOE TEIO,
TOYCUHBI WCTOYHHWK CBETa, Jyd, TOHKas JIMH3a, IUTAHETapHas MOJEIb
aToMa, HYKJIIOHHas MOJIelb aTOMHOTO sipa C OMOpPOHl Ha METOAMYECKHE
MaTepHaIbl;

XapaKTEePHU30BaTh TMOCE MPEABAPUTEIBHOTO OOCYXKICHHUSI C TI€IaroromMm
MPUHITUIIBI JIEHCTBUS M3YYEHHBIX MPUOOPOB M TEXHUUYECKHX YCTPOMCTB C
OTIOPO Ha WX OMUCAHUA (B TOM YHUCJE: CIUIOMETP, NaTUYUKHU TOJIOKCHHUS,
PACCTOSIHUSL U YCKOPEHUSI, paKeTa, 9X0J0T, OYKU, MEePUCKOI, (poToamnmapar,
ONTUYECKHE CBETOBOJIbI, CIEKTPOCKOI, JJO3UMETpP, Kamepa BuibcoHa),
UCTIOJTB3Ysl UG POBBIE 00pa30BaTEIbHBIE PECYPCHI;



UCIIOJIb30BaTh MOJ PYKOBOACTBOM II€arora CXeMbl M CXEMaTH4YHBIE
PUCYHKH M3yYEHHBIX TEXHUYECKUX YCTPONCTB, U3MEPUTEIbHBIX IPUOOPOB U
TE€XHOJIOTMUECKHUX MPOILIECCOB IPU PELIEHUH Y4eOHO-NPAKTUYECKUX 3a/ad;
ONTUYECKUE CXEMBI JUIsl MOCTPOCHUS M300paK€HUN B IUIOCKOM 3€pKaje U
coOuparolel JIMH3E;

IPUBOJUTH MPUMEPHI/HAXOIUTh HUH(OPMALIUIO O MPUMEPAX MPAKTUIECKOTO
UCIIONBb30BaHUsl (DM3MUECKUX 3HAHUHW B TOBCEAHEBHOW KU3HU JJIA
oOecnieuenuss  Oe30macHOCTH TMpu  oOpamieHMd ¢ OpubopamMu U
TEXHUYECKUMHU YCTPOWCTBAMH, COXPAHEHUS 3/10POBbSl U COOJIIOJIEHHUS] HOPM
HKOJIOTUYECKOTO MOBEJEHUS B OKPYKaIOILEH Cpele;

OCYILECTBIATh MOJ PYKOBOACTBOM II€Jarora IOUCK HH(pOpManuu
¢uznueckoro cojepkanus B cetu MIHTEpHET, caMoCcTOsTEN HO GOpMYIUpYs

IIOMCKOBBIA  3alpOC, HAaXOAWUTh MYTU ONPEACIEHUs] JTOCTOBEPHOCTU
MOJy4YeHHOW uHPOpPMAIlMM HAa OCHOBE HUMEIONIUMXCS 3HAHUU U
JIOTTOJTHUTEJIBHBIX UCTOYHUKOB;

- UCIIOJIb30BaTh  MPU  BBINOJHEHUHM  y4eOHBIX  3aJlaHui

OTOOpaHHYIO MENAaroroM HAy4YHO-TIOMYJISIPHYIO JIMTEPATYPy (PU3UUYECKOTO
coAep)KaHUs, CIIPAaBOYHBIE MaTepHUaibl, peCypchl ceTu MHTEpHET; BiaAeTh
npuéMaMu KOHCIEKTUPOBAHUSI TEKCTa, MpeoOpa3zoBaHus MHOpMaMU U3
OJIHOM 3HAKOBOM CHCTEMBI B JIPYTYIO C OMOPOM Ha aJITOPUTM U YTOUHSIOIIUE
BOIIPOCHI MeAarora; co3/iaBaTh Mo pyKOBOJICTBOM Tiefarora ¢ 00CyKJ1IeHHEM
r1aHa paboThl MUCbMEHHBIE U YCTHBIE COOOIEHUSI HA OCHOBE MH(OpMaLUU
u3 (bu3nYecKoro myOJIuYHO

HCCKOJIbKUX HCTOYHHKOB COACpIKaHUA,

NPEACTaBIATh  pPE3yJbTaThl  MPOEKTHOW WM HUCCIEI0BATEIbCKOM

ACATCIBbHOCTH; IIPHU 9TOM I'PaMOTHO HCIIOJIb30BaTb H3y‘-I€HHI:II>i MOHSTUHMHBIN
arIapar H3y4acMoro pasaciia (I)I/ISI/IKI/I N COIIPOBOXIAATb BBICTYIIJICHUC

npe3eHTaluen ¢ yuéToM 0COOEHHOCTEN ayAUTOPUU CBEPCTHUKOB.

Pazgen Tema KoauuectBo B ToMm uucie B ToM uucie
4acoB 7a00paTOPHBIX | KOHTPOJIBHBIX
pabot pabort
7 kJaace
1. BBenenne ®usuka u puznyeckue 4 1 -
METO/bI U3YUYEHUST TPUPOIBI
2. [lepBOoHAYaAJIbHBIE CBEJICHUS O 5 1 -
CTPOCHHMU BEIIECTBA
3. B3auMoneiicTBieE Te 21 4
4. /laBiieHME TBEPIBIX TEJ, )KUIAKOCTEN U 20 1
ra3oB




5. [PaboTa u MOIIHOCTb. DHEPrus 14 1 0
6. [Peseps 4 0 1
HToro 68 8 o
8 kiace
1. 'TernnoBkIe SIBICHHS 12 1
2. |M3MeHeHue arperaTHbIX COCTOSTHUI 11 1 1
BCIIIECTBA
3.  [DIeKTpuvecKue sBICHUS 27 5 1
5. [DNEKTpOMarHUTHbIE SIBJICHUS 7 1 0
6. |CBeToBbIC SBICHUS 7 0 0
7. [[loBTOopeHue 3 0 1
8. [Peseps 1
HTtoro 68 8 4
9 kJs1acc
1. [3aKOHBI B3aUMOJEUCTBHS U JBYKEHHUS 35 2 2
el
2. |MexaHuuyeckue KoJieOaHUs U BOJTHBI 15 1 1
3. [DIeKTpoMarHUTHOE MoJe 25 2 1
4. |CtpoeHue aToMa H aTOMHOTO SIPa. 14 2 1
lcnoib30BaHUE SHEPIHMH ATOMHBIX
s71ep
5. |Crpoenue u 3BoJtonus BeeneHHoM 8 0 0
Peseps 5 0 0
HUToro 102 7 5
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